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Rear view of ‘Surface’ Annealing 
Furnace showing high speed—high 
capacity recirculating fan used for con- 
vection heating. This assures maximum 
speed and uniformity of heating. 

The many ‘Surface’ Heating Installa- 
tions, whether convection heating, direct- 
fired or controlled atmosphere, have 
proved their economy in operation. 
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Quality heat treating, at a production rate to keep pace with 
high volume drawing operations, was made possible in this 
low-ceiling building with the use of the highly-efficient ‘Sur- 
face’ Convection Furnace shown above. This furnace is 
equipped with a unique materials handling mechanism. Non- 
ferrous wire coils are sling-loaded on to an alloy charging 
tray which is moved in and out of the furnace on roller rails. 

Non-ferrous wire is heat treated at rates of 2500 lbs. net, 
and upwards per hour. Temperature range up to 1250°F. 

This is a typical example where ‘Surface’ personnel 
worked in cooperation with company management and en- 
gineers to design heat treating equipment in keeping with 
plant production needs. If you have a special heat treating 
problem for non-ferrous or ferrous materials, for any re- 
quired temperatures, it will pay you to discuss it with a 
‘Surface’ representative. No obligation. 


SURFACE COMBUSTION CORPORATION ® TOLEDO 1, OHIO 


FOREIGN AFFILIATES: British Furnaces, Lid., Chesterfield 
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INDUSTRIAL FURNACES 


FOR: Gas Carburizing and Carbon Restoration (Skin Recovery), Homogeneous Corburi- 

zation, Clean and Bright Atmosphere Hardening, Bright Gas-Normolizing ond Anneol- 

ing, Dry (Gas) Cyaniding, Bright Super-Fast Gas Quenching, Atmosphere Malleableizing 
and Atmosphere Forging. Gas Atmosphere Generators. 





ONCE THEY weRE TWINS 


... but see the difference 
after 10 months’ service! 





THIS CLOSE-UP shows cracked condition of standard 35% Ni.—15% 
Cr. analysis tray on left... compared to THERMALLOY* “58B” tray on 
right. Both were in identical service for a 1 0-month period. THERMALLOY 
“58B" was recommended by Electro-Alloys engineers to improve service 


life for this application. 


The heat treat trays shown above were part of 
an order supplied to a large automotive manu- 
facturer by Electro-Alloys. On the left is a tray of 
standard analysis (359% Ni.—15°% Cr.) which 
had been specified and used by the customer 
for some time. On the right is a tray of special 
analysis—THERMALLOY “58B”—recommend- 
ed by our metallurgists after a careful study of 
the job requirements. 

At our suggestion, a split order was placed 
on a trial basis. The pictures, taken after 10 
months in carburizing service followed by an 
oil quench, tell their own story. Standard trays 
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(left) had failed completely. They were badly 
checked and showed “growth” of as much as 
¥, of an inch on one dimension. Trays of 
THERMALLOY “58B” (right)—with exactly 
the same amount and kind of service—barely 
showed signs of use. There was no checking or 
cracking and “growth” was scarcely measurable. 

Here’s proof that expert metallurgical knowl- 
edge can make a substantial difference in the life 
of heat treat parts. To put such knowledge to 
work for you, just phone your nearest Electro- 
Alloys office, or write Electro-Alloys Division, 


2091 Taylor Street, Elyria, Ohio. 
*Reg. U. S. Pat. Of 


ELECTRO-ALLOYS DIVISION 


ELYRIA, OHIO 


January, 1951; Page 1 


| 
: 
: 
- 
: 
i 
‘ 


ee 








We are Specialists in a 


BiG CASTINGS 
for the Heat-Treating Field 


The efficiency and reliability of Driver-Harris casting 
procedures are in evidence in hundreds of plants thru- 
out the country, where retorts of cast Nichrome* and 
Chromax*—ranging up to 5000 pounds in weight—are 
giving dependable service day in and day out. 


Our advanced welding techniques enable us to pro- 
duce high performance muffles of virtually any length 
desired. For example, Nichrome muffles almost 70 feet 
in length, composed of cast sections welded together, 
are performing as effectively as conventional size units 
cast in one piece. And our shaker hearth muffles, with 
bottom plate machined to specifications and top plate 
welded in position, are giving outstanding service over 


: New Model Cast Nichrome Rotary 
remarkably long periods of operation. 


Carburizing Retort. Wt.: 600 ibs. 
The comparatively high rate of heat transfer of thin- 

walled Nichrome and Chromax, resulting in shorter 

cycles, helps speed up production. The reduction in 

weight made possible by these exceptional alloys, 

coupled with their Aigh heat and corrosion-resistant 


qualities, results in appreciably lower heat-hour costs. 


And heat-hour costs are the primary con- 
sideration. Heat-treating equipment that proves most 








economical in the long run—by delivering more hours of a en 
efficient, trouble-free performance—is the most economi- Shaker Hearth Muffle. Wt.: 595 Ibs. 
cal to purchase initially. For this reason, it will profit 
you to consult with us. We not only can put the highest 
grade nickel-chromium alloys at your disposal, but— 
with over 40 years of practical foundry experience to 


our credit—can give you sound and valuable assistance. 


Photos courtesy of 
American Gas Furnace Co. 


Nichrome and Chromax ore manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San F 





*T.M. Reg. U.S. Pat. Off. 
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Homocarb Furnaces Feature 
Microcarb AUTOMATIC 
Atmosphere Control 


, heat treaters can do what formerly has 
been impossible . . . that is, continuously measure 
and control the carbon potential of a furnace at- 
mosphere directly in terms of per cent carbon. 





A new development by Leeds & Northrup Com- 
pany, called “‘Microcarb"’ Control, makes this pos- 
sible. It regulates atmospheric carbon content 

Microcarb Control is part of the Series H Homocarb fur- during heat treating as accurately as temperature 

eae ee nanan ae is regulated. Atmosphere can be adjusted to in- 

ing and work support, aerodynamically designed vanes crease or decrease the carbon potential automat- 

ond discharge jets . . . is @ superior heat treating teel. ically, as required for the job . . . whether it's surface 
carburizing, homogeneous carburizing, carbon res- 
toration, hardening or annealing. 


Principal feature of the Microcarb carbon control 
system is its Carbohm detecting element. This de- 
vice projects into the furnace work chamber like a 
thermocouple; electrically senses the carbon poten- 
tial of the furnace atmosphere. Connected to the 
element is a Microcarb Controller, which automat- 
ically adjusts the flow of Homocarb fluid to hold 
carbon potential of furnace gas at any selected 
value between 0.15 and 1.15 per cent carbon. For 
the heat treater's guidance, a Micromax recorder 
draws a continuous record of per cent of carbon as 
detected by the Carbohm element. 





Microcarb Control is supplied for use with Leeds & 
Northrup Homocarb furnaces. It can be ordered as 
an integral part of new Homocarb equipments, or 
can be added to certain furnaces now in service. 


For further information write to our nearest office 
or to Leeds & Northrup Company, 4927 Stenton 
Avenue, Philadelphia 44, Pennsylvania. 


SEALING ETRUEENTS TELEMETERS AVTOMATC COMTELS mEaT TREATING PMmaceD 


Jet. Ad T-620(31) 
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Cut Manual 
Handling Time 


WITH Light Weight 
PSC ANNEALING CONTAINERS 


Because they weigh up to 2/3 less than cast con- 
tainers, PSC welded alloy annealing units obviously handle 
much easier and faster. Let us show you how installations 
are effecting impressive savings in labor costs alone. 
Left top, light-weight box with sand seal construction for bright annealing. 
Left bottom, special basket for aircraft parts; movable sides and trays. 


Right top, annealing tubes for steel mills. Only 14" alloy; years of service. 
Right bottom, combination annealing and pickling rack. Top braces removable. 





<7 


In addition to the savings in handling time, 
PSC light-weight annealing containers effect four Standard and Special Types for Every Purpose 
other substantial economies. First, being so much 
lighter in weight, they attain pot heat in less time; PSC welded alloy heat-treating equipment is 
PSC installations have shortened heating cycles as _— furnished in any size, design or metal specification: 
much as 5 hours. Second, fuel savings; a recent annealing and carburizing boxes, covers, baskets, 
study showed a $40 saving per anneal. Third, being racks, tubes, retorts, etc. As a pioneer of welded 
less bulky, PSC units increase furnace alloy units, we offer a wealth of experienced en- 
capacity. Fourth, their much longer gineering assistance. Send blue prints or write as 
service life cuts replacement costs. to your needs. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
ra vy OFFICES IN PRINCIPAL CITIES 
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if you do 
physical testing... 


You will want all the facts 
about the new lew cost 
Olsen Super “L” Testing Machine 


with Selecdrange Indicating System* 


Olsen Bulletin 40 will 
be sent by return mail. 
Fill out the coupon or 


write on your letterhead. 


LEO, OT 
tail : Vs eT 
: 4? z 

1 ¢ ¥ 
A” > 


TINIUS OLSEN 


© TESTING MACHINE CO. Santee paren eaem 


hi 2030 Easton Rd., Willow Grove, Pa. Please send me a copy of Bulletin 40 on the 
Super “‘L"’. 


NAME 
COMPANY 
STREET 


CITY. 


*Patents Pending 
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CORROSION | 
vererayce, Zn COLUMBIU 


If you have had difficulty in obtaining columbium stabilized 
welding electrodes such as Type 347, you'll find Arcaloy ELC 
(extra low carbon) electrodes a suitable alternate. Service 
tests have proven these electrodes equal to stabilized grades 
and far in excess of ordinary grades. 


5 YEARS DEVELOPMENT - 2 YEARS IN SERVICE 


Since June 1948, Arcaloy Type 308 ELC 
(Extra Low Carbon) and Arcaloy Type 316 
ELC Electrodes have been used on many 
weldments in various industries and have 
proven satisfactory under service conditions. 








As the leading manufacturer of stainless steel 
welding electrodes, Alloy Rods Company 
went to work on the problem of eliminating 
the necessity of Columbium in arc welding 
as early as December 1945. 


@ Butt weld made with '2” type 


@ Butt weld made with %” type 
304 plate and welded with type 
308 electrodes. NOTE dark bands 
of corrosion due to carbide pre- 


@ Butt weld made with '<” type 
347 plate and welded with type 
347 electrodes. NOTE absence of 
corrosion in heat affected zones, 
when Columbium stabilized plate 
and electrodes are used 


304 ELC plate and welded with 
308 ELC electrodes. NOTE ab- 
sence of corrosion in heat affect- 
ed zones, when ELC plate and 
ELC electrodes are used. Com- 
pare with type 347 weld (center.) 


cipitation in heat affected zones. 
@ Actual size — as welded. Etched 12 hours in 10% nitric — 3% hydrofluoric 


acid solution at 175° F. Photographs courtesy ARMCO Steel Corp. 


CARBON CONTENT IMPORTANT 


Arcaloy Types 308 ELC and 316 ELC (Extra Low Carbon) electrodes 
produce weld deposits containing .03% maximum carbon. In order 
to achieve complete immunity to inter-granular carbide precipitation 
in unstablized austenitic alloys, carbon content must be reduced to 
less than .02%. However, it has been determined that material con- 
taining .03% maximum carbon content will possess sufficient im- 
munity to safely withstand temperatures in the carbide precipitation 
range for reasonable periods of time. 


ARCALOY 308 ELC and 316 ELC 


Arcaloy Type 308 ELC electrodes will weld stainless types 321 
(titanium stabilized) and 304 ELC without appreciable carbide 
precipitation. Arcaloy Type 316 ELC electrodes will weld stainless 
Type 316 stabilized and 316 ELC plate without appreciable carbide 
precipitation 


THE QUALITY LINE 
IN THE 


STEEL 
CONTAINER 


Moisture, dirt and grease 
proof Easy to stock 


Get all the facts on these new Arcaloy electrodes by writing for 
a copy of “Arc Welding Stainless Steel Without Columbium.” 


ALLOY RODS CO. 


YORK, PENNSYLVANIA 
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THE Preferred Practice 


FOR HARDENING TOOLS AND DIES 


(High Speed, High Carbon-High Chromium, Stainless and Carbon Steels) 
\ 


Power Consumption De- 
creased as Much as 30% 


’ 


rf Electrode Life Greatly Ex- 
[ Lg tended 
W ser such an imposing array 

of the world’s leading makers of high 
speed tools and dies adopt the same heat 
treating method and equipment, you 
can count on it that there’s a reason 
several reasons in fact 


Bath Rectification Simplified 


Productive capacity is two or three 
times that of other heat treating 
methods because of faster heating 


SO AN, AICTE SAAT SE, 


Restarting is Easy 
Distortion is negligible. 

Surface protection is unsurpassed 

because the salt bath seals the work 


automatically from all atmosphere. 
Scaling, decarb and pitting are avoided. 


Temperature control is closer, more 
accurate. The temperature will not vary 
more than 5°F.in any part of the bath. 


The life of tools isincreased from 25°, 
to 300°; over those heated by ordinary 
methods. 


Adaptability—The Ajax Salt Bath han- 
dies any type of high speed, carbon or 


Typical installation for hardening high speed 
tools. Preheat, high heat and quench furnaces 
The center unit operating at 2350°F . is equipped 
with submerged electrodes (see illustration at 
upper right). Preheat and quench units have 
suspended electrodes 


alloy tool and die steel. Moreover, it 
occupies less floor space, does not re- 
quire a skilled operator and provides 
maximum protection and long life for 
pots. 


Write for Ajax Bulletin 123 


AJAX ELECTRIC COMPANY, INC. 
910 Frankford Avenue, Philadelphia 23, Pa. 


THE WORLD'S LARGEST MANUFACTURER OF ELECTRIC HEAT TREATING FURNACES EXCLUSIVELY 
in Canada: Canadian General Electric Co., Lid., Teronto, Ont. 


Associate Companies: Ajax Metallurgical Corp. ¢ Ajax Elecir'c Furnace 
Corp. ¢ Ajex Electrothermic Corp. ¢ Ajax Engineering Corp 


ELECTRIC 


Accurate Temperature Con- 
trol 


Overheating of Work Elimi- 
nated 


Salt Leaks Prevented 


Easier Charging and Dis- 
charging 


sak FURNACES 
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PETROLEUM AND ITS PRODUCTS 











S14 37 


utstanding improvement 
sulphurized cutting oils 


Gulf Lasupar 


Cutting Oi) 


Already preferred by scores of shops because of its ex- 
cellent pertormance characteristics, Gulf Lasupar Cut- 
ting Oil has been even further improved. Thanks to a 
special Gulf process, it now provides even greater sul- 
phur activity over the entire range of a cutting oper- 
ation. 

This intensified chemical action permits increased 
feeds and speeds on tough machining jobs and provides 
excellent protection for the tool—helps reduce built-up 
edge, prevents chip welding. Result: remarkable pro- 
duction and tool-life records wherever it is used. 

Gulf Lasupar Cutting Oil also contains a percentage 
of stable sulphurized fatty oil, effective in producing 
the fine finishes for which this quality cutting oil is so 
well known. 

Operators everywhere will welcome the new Gulf 
Lasupar Cutting Oil—because they will get all these 


production advantages without the disagreeable odor 
ordinarily associated with sulphurized cutting oils. 

Call in a Gulf Lubrication Engineer today and ar- 
range to use Gulf Lasupar Cutting Oil on some of your 
tough machining jobs. Write, wire, or phone your near- 
est Gulf office or send the coupon below. Gulf Oil Cor- 
poration - Gulf Refining Company, Gulf Building, 
Pittsburgh, Pennsylvania. 


Gulf Oil Corporation - Gulf Refining Company 
48-Z Gulf Building, Pittsburgh 40. Pa 


Please send me, without obligation, a copy of your new 
pamphlet “Gulf Lasupar Cutting Oj! 


Name 
Company 
Tithe 


Address 
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-+- IT’S ONLY ONE OF REPUBLIC’S MACHINING 
AIDS FOR STAINLESS STEEL BAR USERS 





There’s no question about proper machining 
practices for Republic ENDURO Stainless Steel 
Bars when you use this handy Cutting Speed and 
Feed Selector. Simple to use, it gives recom- 
mended feed/speed ratios for eight different 
Stainless steels, including the ENDURO Free- 
Machining grades. 


Republic’s other machining aids include personal 


contact assistance by veteran machining experts 
and stainless steel metallurgists. Whatever your 
problem involving the fabrication of stainless 
steel, these men are ready and well-qualified to 
help you find the most efficient and economical 
solution in a hurry. 


If you do not already have your FREE Cutting 
Speed and Feed Selector, write today! 


2 EXIDURO 


REPUBLIC STEEL CORPORATION 
Alley Steel Division + Massillon, Ohio 

GENERAL OFFICES © CLEVELAND 1,0HI0 

Export Dept.: Chrysler Bldg., New York 17,N.Y. 


FREE-MACHINING 
CTAVAIIIC 
SHMIIMESS SYBz4 

Nee 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Q. 


come aga— 


What's the Best Way 


asure Dew Points 


2 
in Controlled Atmospheres: 


Lindberg Engineering Company knows the impor- 
tance of quickly and accurately determining the 
dew point of gases generated for heat treating 
furnaces. They know thet customer satisfaction 
depends on continuous operation at a specific dew 
point for each individual installation. That is why 
they depend entirely on Alnor Dewpointers’ accu- 


* Simple, direct operation of the Alnor Dewpointer 
assures laboratory accuracy by non-technical 
personnel. Substantial carrying case protects it 
against the usual hazards of portable use. 

*® The Dewpointer is the only instrument of its kind 
thet is a complete unit in itself . . . it is readily 
portable and does not require any external cool- 
ant or auxiliary apparatus. Operates on either 
AC or enclosed battery. 


SEND POST CARD FOR YOUR COPY OF NEW DEWPOINTER BULLETIN 





rate, consistent reading . . . in the field, laboratory, 
wherever precision checking is necessary for quality 
performance. That's why they report—"The Alnor 
Dewpointer is the best instrument we know for this 
purpose.” Over 500 other large industrial concerns 
rely on Dewpointer precision and find the instru- 
ment pays for itself in the savings on CO2 alone 


Faster... Easier... Consistently Accurate 


*% Indications take place in an enclosed chamber 
under conditions which can be controlled and 
reproduced .. . dew or fog is observed suspended 
in air—not on a polished surface as in other less 
accurate instruments 

*% Available in three ranges—for dew points be- 
tween minus 20 F. and room temperature, from 
minus 80 F. to 0 F. and from minus 80 F. to 
room temperature. 


Here's what you see! 


The Dewpointer eliminates 
guesswork in determining dew 
points. You actually see the dew 
or fog suspended in the chamber. 


ILLINOIS TESTING LABORATORIES, ROOM 523, 420 N. LASALLE ST., CHICAGO 10, ILL 


PRECISION 


FOR EVERY 


INSTRUMENTS 
'nDdDuS TRY 
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No. 4 REDUCEROLL No. 6A MAXIPRES 


THIS DOOR 1S ALWAYS OPEN 


; MACHINERY . 
eee We shall be pleased to assist yoy with your forging prob- 
lems. Our entire organization is available to you. Send 
us blueprints or a sample of the part you wish to forge. 


Better yet, visit us. No obligation, of course. 


NATIONAL 


MACHINERY COMPANY 


TIFFIN, OHIO. 
DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET, AND WIRE NAIL MACHINERY 
New York Detroit Chicago 
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The RCA Electron Microscope, Type EMT 


IN MEDICINE (Bacteria 70,000X). Bacteria and 
viruses can be studied to yield new data on mor- 
phology and structure. 


IN CHEMISTRY (Road Dust 6000X). Extremely 
useful for studies of particle size, shape, and 
distribution. 


IN METALLURGY (Stainless Steel 20,000X). 
Electron micrographs of metal specimens pro 
vide clearer representation of structure and 
surface detail 


A NEW LOW-COST ELECTRON MICROSCOPE 


... for industry, medical science, and education 


This new RCA Permanent Magnet Electron Microscope, 
Type EMT, brings the many advantages of electron mi- 
croscopy within reach of more laboratories, schools, and 
hospitals. The use of Permanent Magnet lenses reduces 
bulk and achieves permanent stability of operation. Al- 
though the Type EMT costs only one-third as much as 
the larger research model, it fills the major requirements 
of research and control application. Its special features 
are compactness, simplicity, and ease of operation. 


RCA’'s new Permanent Magnet Electron Microscope 
gives direct magnifications to 6000 diameters. A built-in 


SCIENTIFIC INSTRUMENTS 


RADIO CORPORATION of AMERICA 





73 of aT. as 


in Conede. RCA VICTOR Compeny Limited, Montes! 


camera makes it possible to obtain useful photo-enlarge- 
ments to 40,000 diameters. Resolution extends to 100 
Angstrom units, which is 20 times as powerful as the light 
microscope. Depth of focus extends to 10 microns, ap 
proximately 150 times that of the light microscope. Spec- 
imen images are viewed on a two-inch diameter screen 
Specimens are inserted without breaking the vacuum 


The electron micrographs, appearing above, made with 
the new Table Model EMT, illustrate a few typical appli 
cations. We'll be glad to send you complete description 
and specifications. Just write, or use the coupon 


Scientific Instruments, Dept. 101-A 
Radio Corporation of America, Camden, N. J 


Please send me information on RCA 
Electron Microscope, Type EM'T 


Name 
Company 
Street 


City 
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LEAD 


The Standard Protective Sheathing for Cable 


XTRUDED lead tubing has been 
used as protective sheathing 
on overhead and underground 
electric cable for either voice or 
power transmission, since the 
late 1800’s. The choice of lead 
for this purpose was dictated 
chiefly by a number of highly 
desirable characteristics inherent 
in the metal. The metal’s plia- 
bility facilitates the reeling and 
unreeling of the cable: its low 
melting point permits the sheath- 
ing to be extruded over the core 
without damage to the insulation, 
and it is the only common metal 
which successfully withstands all 
of the corrosive influences 
encountered in the service-life of 
cable. 
Lead alloyed with small 


Twenty-seven ton cable-laying plow; it digs a trench in the 
ground—S ft. deep, if necessary—feeds the cable into it, covers 
the cable and moves on, all in one continuous operation. 


amounts of other metallic ele- 
ments is characterized by its rela- 
tively high tensile strength and 
resistance to fatigue — thus mini- 
mizing mechanical failure result- 
ing from normal fatigue and 
tensile stresses. This is of especial 
importance since the stresses 
which are most likely to cause 
fatigue failure in aerial and duct 
cables are either oscillatory in 
nature or are the result of dimen- 
sional changes from alternate 
heating and cooling. 

Of particular importance is the 
fact that lead is impervious to 
moisture and is highly resistant to 
atmospheric and soil corrosion or 
—in the case of oil-filled sub- 
marine power cable—to salt water 
corrosion. For lead exposed to the 


air develops its own protective 
film, usually an oxide, while the 
film that forms on lead buried in 
the ground may *’e silicate. Once 
these protective films have 
formed on lead the metal may be 
preserved indefinitely. Ample 
evidence to this effect is the lead 
pipe which, laid by the Romans 
nearly two thousand years ago, 
is still in use today. 

Other factors in favor of lead 
sheathing is that it is malleable, 
and that convenient lengths of the 
cable are easily joined with the 
help of two other lead products, 
lead sleeves and solder. Finally. 
when the life of the cable is spent. 
the lead is easily reclaimed and 
can be returned to the market for 
another cycle of service. 


S ° JO LEAD C D ° THE LARGEST PRODUCER OF LEAD IN THE UNITED STATES 


250 PARK AVENUE, NEW YORK 17 
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Made from steel developed by Finkl, these quenched and tempered die blocks are ready 
to hammer away at production records. The blocks are water quenched which develops 
deep hardness penetration characteristics with uniformity of hardness at each level. Such 
treatment also promotes good machinability, toughness, ductility, and the blocks are highly 
resistant to checking and washing and free from temper brittleness. 

Should your die needs require high resistance to abrasion, high hardness ratings, or if 
you are confronted with any difficulties in forming ferrous or non-ferrous metals, Fink] has 
a die block for your application, and a service engineer to help with your problems. 

For over 70 years Finkl has produced quality products. This experience and knowledge 
is available to you in planning your forging production. Call or write any of the offices 


listed below. 


A. Finkl & Sons Co. 


2011 SOUTHPORT. AVENUE «+ CHICAGO 14 


DIE BLOCKS AND INSERTS * PISTON RODS & RAMS * SOW BLOCKS * CRANKSHAFTS 


Eastern Worehou Western W » 
INDUSTRIAL STEEL, INC FINKL STEEL PRODS. OF CALIF 


250 Bent Street, Combridge 4). M 
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Why the sea is salty 


In Norse mythology, a poor man got a magic 
mill from the elves. With it he could grind whatever 
he wanted--food, clothing, furniture, and best of all, 
gold. Of course, the poor peasant’s lot changed from 
poverty to riches. 

An envious brother borrowed the mill. He com- 
manded it to “grind herrings and broth and grind 
them good and fast.” But having taken the mill in 
such haste, he didn’t know the magic words to shut 
it off. He was almost drowned in broth when the 
brother came to the rescue. 

Finally, the magic mill was stolen by a salt dealer, 
who put it on his ship. Safely at sea, the skipper 
demanded, “Grind salt and grind it good and fast.” 
Alas, he hadn't learned the control words either. 
The mill ground salt endlessly, filling all his kegs 


and his hold, covering the decks and at last sinking 
the ship. There at the bottom of the sea, so people 
say, the magic mill still grinds--and that’s why the 
sea is salty. 

From time immemorial, men have dreamed about 
magic mills and schemes to bring abundance and 
riches. Here in America, today, there are plans that 
are flooding us with superabundance of certain com- 
modities. But what about the magic words to shut 
off the mill? 

Isn't it time we see the truth in this ancient Norse 
myth, that “too much” is just as foolish as “too little?’ 
We may well remember this first law of economics: 
In a free market, supply can adjust itself to demand-- 
whether it be potatoes or steel-- without sinking the 
ship. Here is a must job for all thinking Americans. 


The Youngstown Sheet and Tube Company 
General Offices - Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 
MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


RAILROAD TRACK SPIKES - CONDUIT - 


HOT AND COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 


TUBULAR PRODUCTS - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS - SHEETS - PLATES. 
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Word is really getting around about the ad- 
vantages of using McKay Shielded-Arc Elec- 
trodes for weld fabricating and weld repairing 
of all types of steel. 

You'll talk too, when you see how quickly 
and easily you can fill your particular elec- 
trode requirements from the complete McKay 
line. You'll like the ease of handling, the high 
deposition rate and the low spatter loss. Sound 
metallurgical deposits, free from porosity, and 


(— 





McKAY 


ARC-WELDING 


ELECTRODES 








fr MILD, STAINLESS & ALLOY STEELS 
- 








slag that is quickly removed enables you to 
do a better, cleaner welding job. 
Standard McKay Electrodes are available 
for welding all types of mild-steels, alloy-steels 
and stainless-steels. And if you have a special 
welding job for which no standard electrode 
seems suitable, the McKay Research and 
Technical Staff will appreciate the oppor- 
tunity of submitting recommendations. 
Your inquiries are invited. 


Full technical reports on all McKay Mild Special-Purpose 
and Stainiess-Steel Electrodes are available upon request. 
Write and tell us your specific interests. 


= 


THE McKAY COMPANY 


403 McKAY BUILDING 
Pittsburgh 22, Pa. 
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Hold It, Please —May We Remind You Of Something? 


Something unusual about that bar of 
tool steel you are about to use. Labeled 


“Carpenter”, it contains a “‘plus alloy 
that holds remarkable promise for you. 


It’s an “alloy” that has proved it can 
give you a new freedom from die 
failures . 


grind. 


new highs in output per 
.. far fewer die headaches. 
Strangely enough, it’s not a tangible 
alloy. But our Mill men swear it's 
there. They can prove it’s made of 
patience, and human care, and skill— 
backed by production controls un- 
equalled in the industry. It’s the result 
of our decision years ago to meet a 
wide demand for tool steels that guar- 
antee wnvarying uniformity . . . and 


To get started now, just call Carpenter. 
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dependability above the ordinary. 


And it is paying off a hundredfold in 
your every step from toolmaking 
through actual production ! 


Okay, put that bar to work. And 
remember: That “‘plus alloy”’ will con- 
tinue to work for you... help you get 
more production from present equip- 
ment, through better tools and dies 
The Carpenter Steel Co., 133 W. Bern 


St., Reading, Pa. 


The Cone Test—One of many 

Carpenter quality controls 

Exclusive with Carpenter, it 

checks and controls harden- 

ability of water - hardening 

Matched Tool Steels—assures 
v that sections of the same size 
will have uniform hardness penetration, 
shipment after shipment. 


New useful booklet tells 

how to get more output 

from present equipment 

through simplified tool 

steel selection. For your - 

copy, drop us a line on your Company 
letcerhead 


Export Department: Woolworth Bidg., New York 7, N.Y.— ‘CARSTEELCO"’ 


arbenter 


—containing the one “alloy” that has no price tag! 


Warehouse stocks in principal cities throughout the country. 





Six years ago Rolock delivered this engineered-to- 
the-job monel motorized Tumbling Barrel to the 
Worcester Stamped Metal Co., Worcester, Mass. 
This barrel and, another one ordered after proof 
of efficiency was demonstrated, replaced former 
wooden crates requiring constant maintenance. 
Dimensions are 24” across the flats, 5’ long. 
Weight 425 lbs., load 1500 to 2000 lbs. of steel 
stampings and castings... pickled in 10% solution of 
sulphuric acid. 


Offices in: PHILADELPHIA * CLEVELAND © DETROIT © HOUSTON © INDIANAPOLIS * CHICAGO © ST. 1 


ROLOCK INC. 


Despite the fact that even some brass parts have 
been processed, both barrels are in excellent shape 
today and will continue to give many more profit- 
able hours of service. 

And long service is what you get with Rolock 
barrels, baskets, furnace muffles, pit type baskets, 
brazing trays, racks, etc., for all heat treating and 
finishing operations...built to handle larger loads, 
improve work at lower costs. Try us.. 
we make good! 


save time, 


OUTS © LOS ANCELES © MINNEAPOLIS 


1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 
Easier Operation, Lower Cost 
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SILICON . . . Deoxidizes, Increases Strength, 
and Improves Electrical Properties of Metals 


Silicon is one of the most important ele 
ments used in the iron, steel, and non 
ferrous industries. It is an efhcient low-cost 
deoxidizer; and in larger amounts, it is also 
an effective alloying element 


Efficient Deoxidizer 


Silicon is used in practically all grades 
if carbon and alloy steels and offers an 
economical means of effectively eliminat 
ing oxides from the molten bath in all 
steel-making processes. Amounts up to 
about 0.80 per cent silicon are used for de 
xidizing various steels used for forgings 
wrought products, and castings 

Recent published research papers, cover 
ing work done in E.ecrromet’'s labora 
tories, hav e added greatly to the know ledge 
about the deoxidizing power of silicon by 
itself, and also. in conjunction with other 
elements. Complete information is given in 
a report entitled “Solubility of Oxygen in 
Liquid Iron Containing Silicon and Man 
ganese.” If you would like a copy of this 
report, free of charge, write to the address 
above 


improves Physical Properties 


When used as an alloying element, sili 
m in small percentages will increase the 
tensile strength, vield point, and ductility 
f structural steels, such as those used for 
highly stressed parts of bridges. Som 


@ 








THOUSANDS OF POUNDS PER SQUARE INCH 


04 08 12. 6 20 
PER CENT SILICON 


I ffect of silicon on tensile strength 
and yield point of a steel containing 


approximate ly 0.10 per cent carbon 
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spring steels contain about 2 perce nt silicon 
Another application of silicon as an alloy 
ing element is in stainless steels, where 
it appreciably increases the resistance of 
these steels to certain types of corrosion 
ind to high-temperature oxidation 


Decreases Watt Loss 


Silicon increases the magnetic perme 
ibility of steel. Hence silicon steel is spe 
cially suited for use as a “core material in 
electrical generators, motors, transformer 
electromagnets, and other electrical equip- 
ment. Bec ause silicon decreases magnetic 
resistance, silicon steels show much lower 
eddy current losses As a result energy or 
watt losses are greatly decreased and tre 
mendous overall savings are effected in the 
generation, transmission and use of ele 
trical power Up to 5 per cent silicon is 
used in sheet steel for electrical apparatus 


Benefits Cast lron 
In cast iron silicon not only seTves as a 


deoxidizer but also has a marked graphitiz 


15% Ferrosilicon 


50%, Ferrosilicon 


ing effect. Silicon tends to soften cast iron 
thereby improving mac hinability and pr 

viding a control over depth of chill and 
physical properties. In larger amount 

sometimes as much as 14 per cent, silicon 
makes cast iron suitable for handling highly 
corrosive acids in chemical plants 


Improves Non-Ferrous Alloys 


Silicon is used in non-ferrous alloys t 
increase strength and hardness and to im 
prove other physic il propertic s. In variou 
iluminum alloys, as much as 18 per cent 
silicon may be used. Copper alloys, to 
frequently contain silicon: for example the 


silicon bronzes 


Available Alloys 


Silicon is produced by Etectromer in 
the forms listed below which ire suitable 
for every use of the iron, steel, and non 
ferrous metal industry. For a complete de 
scription of these alloys, write to the ad 
dress above for a COPY if the 100-page 
booklet, “Execrromet Ferro-Alloys and 
Metals.” This booklet describes over 50 
metals and allovs produced by Evec TRO 
met and tells of the unique technical ser 
ice offered to the metal industries 
The terms “Electromet,” “EM,” and Buz ure 


trade-marks of Union Carbide and urbe 
Corporation 


Alloys of Silicon and Their Uses 


In ground form, this alloy is used in the sink and float 
process of concentrating ores 


Widely used as a deoxidizer; as a furnace block; and tor 


adding silicon to fill specifications in the production of 


65% Ferrosilicon 


75% Ferrosilicon 


steel. Also used in the production of cast iron 


Used mainly in the production of electrical sheet steel 
(Available in low-aluminum grade only.) 


Used both as a deoxidizer and for alloying purposes in the 


production of steel, particularly steel containing high per 


centages of 


iron 


85%, Ferrosilicon 


silicon. Also used for ladle additions to cast 


Used for same general purposes as 75° ferrosilicon. Permits 


large silicon additions without harmful chilling effects 


90%, Ferrosilicon 


silicon 


Silicon Metal For use 


Used for same general purposes as 75% and 85°) ferre 
Permits large silicon additions without harmful chill 
ing effects 


the non-ferrous industry, particularly im the 


manufacture of aluminum and copper alloys. Also used ¢ 


Purified Silicon Metal For special 
greatest purity 


| “SMZ” Alloy 


——_-— t 


produce the organo-silicon compounds known as silicones 


applications requiring silicon metal 


For ladle additions in the production of cast iror 
strong graphitizing effect 





“ELECTROMET” Special Graphitizer | 


“EM” Silicon Briquets 


Silicomanganese 


For ladle additions in the production of cast iror 


For adding silicon to cast iron in the cupola or air furnace 


For adding silicon and manganese simultaneously 
making processes 





DEMPSEY INDUSTRIAL FURNACE CORP 


SPENCER 
ae 


Scuce Gime 


The first Spencer Turbo wus in- 
stalled in 1917. Many of the early 
machines are still in service. A few 
of the equipment manufacturers 
that have used Spencers consis- 
tently (see dates) for many years 
are represented on this page. 


1934 


i 


ALUED ENGINEERING COMPANY 


ee ee 
ses - 2 mt 


— 


1921 = 


= SPENCER 
= TURBO 
COMPRESSORS 


. ot 28” 


8 


SURFACE COMBUSTION COMPANY 


hi 


wl] s 
~~? Mi 
ae ae 


AMERICAN GAS FURNACE CO 


* wiry 


R-S PRODUCTS CORPORATION 


Standard sizes from 35 to 20,000 cu. ft.; ‘A to 800 H.P.; 
8 oz. to 10lbs. Single or multi-stage, two or, four bearing. 


Special gas-tight and non-corrosive construction available. 


Special Spencer Bulletins are available as follows: Data, 
No. 107, Gas Boosters, No. 109, Four Bearing, No. 110, 
Blast Gates, No. 122. Foundries, No. 112 and the General 
Bulletin is No. 126. 


SPENCER 


HARTFORD 
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fiunbeam 


STEWAR]| 


THE BEST 


INDUSTRIAL FURNACES MADE 


HEAT TREATING SHAKEPROOF FASTENINGS 


AT 


Because the parts fabricated by Illinois Tool are primarily 
small in size and vary considerably in their overall shape, 
a vibrotor feed mechanism accurately positions work on 
the furnace belts, 


So 
- 
eS *. 


# “+, % 
e.. @ “re. 
$3°C 


»? «,@ 


em Pa Qn 


Aa 


A few of the many metal fastenings heot treated at the 
Elgin, Ilinois plant of Shakeproof, Inc.—a Division of 
Illinois Tool Works. Hardness tolerance limits for a major 
share of Illinois products are held to a 5 point or less 
hordness range. 


ILLINOIS TOOL WORKS, Elgin, Ill. 


of 


Discharge end of the six Sunbeam Stewart continuous drow furnaces and the roller conveyor 
by which the boxes are conveyed fo the inspection deportment. The method of inspecting the 
steel prior to fabrication, together with the close control of the processing throughout its 
moanufacture— including heat treatment—hos reduced scrap losses due to the heat treating 
equipment and men at Illinois Tool to less than Y2 of 1 per cent. 


This is No. 103 in a series of typical installations demonstrating the 
wide variety of specific requirements in the metal-working industry 
Sunbeam Stewart furnaces are designed to meet. 


One of the Illinois Tool Works’ major fastening problems has offered a real 
challenge to the operation and control of heat treating equipment. This product 
is Sems, a pre-assembled screw and lock washer. The lock washer is held in 
a "free to rotate’’ position under the screw head by the screw thread rolling 
operation. Heat treatment requirements demand that both screw and lock 
washer are given a simultaneous draw—requiring the ultimate in tempera- 
ture control. 


The Sunbeam Stewart installation meets these ‘musts’. Six continuous draw 
furnaces are employed in this work. The units are of the air-circulating, con- 
tinuous belt type, each capable of delivering 600 pounds of material per 
hour. They are in use 24 hours a day, 5 days a week. 


It will pay to consult Sunbeam Stewart on your heat treating problems. In 
addition to continuous conveyor units, Sunbeam Stewart builds a full line of 
standard furnaces and galvanizing equipment, gas or oil fired, electrically 
heated. 


Sunbeam 
STEWART INDUSTRIAL FURNACE DIVISION of cfunbeam CORPORATION 


(Formerly CHICAGO FLEXIBLE SHAFT CO.) 


Main Office: Dept. 108, 4433 Ogden Ave., Chicago 23 — New York Office: 322 W. 48th St., New York 19 — Detroit Office: 3049 E. Grand Bivd., Detroit 
Canada Factory: 321 Weston Rd., So., Toronto 9 

Aletter, wire or ‘phone call will promptly bring you information and details on SUNBEAM STEWART furnaces, either units for which plons ore now ready or units 

especially designed to meet your needs. Or, if you prefer, co SUNBEAM STEWART engineer will be glad to call and discuss your heat treating problems with you. 
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Ready for delivery now — from warehouse stock! 


Two TIMKEN’ wear-resistant steels 
that do 90% of your hollow parts jobs! 


If you need steel tubing in a hurry for making hol- 
low parts, let Timken” 52100 and “Nickel-moly” 
help you out. These two general purpose steels 
offer good hardenability and wear resistance. Be- 
tween them, they can do nine out of ten of your hol- 
low parts jobs. And they are available from Timken 
in warehouse quantities for immediate delivery. 


1. 52100 TUBING 


A high carbon chrome steel. A direct quench- 
ing steel which gives through hardness in 
moderate sections. Can be heat treated to file 
hardness and tempered back to any desired 
point. Frequently may be used in place of 
more expensive steels. Typical uses include: 
aircraft parts, slitter knives, bearing races, 
collets, pump parts, bushings. Available in 
101 sizes, ranging from 1” to 10%” O.D. 








Write for free stock list now. And remember, you're 
sure of uniformity in both these steels—from tube 
to tube and order to order—because of Timken’s 
rigid quality controls. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 


2. “NICKEL- MOLY” TUBING 


A low carbon nickel-moly steel. A carburiz- 
ing steel which gives high surface hardness 
with a tough core. Has exceptional stamina 
and shock absorbing qualities when heat 
treated. Used for: piston pins, bearings, 
sleeves, knitting machinery, farm equip- 
ment, pump parts, bushings, perforating 
guns. Available in 52 sizes, from 1.389” to 
10.223” O.D. 








YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


ot rolled and cold finished alloy 
*. or bitte and standard tool 
« steel tubing 
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Ht doesnt pay to overgrade 
in selecting spring steels 


In selecting spring steels it is generally considered 


sound practice to use grades whose alloy content is con 
sistent with the thickness of the finished spring section 
Springs of heavy section, for instance, usually require 
steel fairly rich in alloy content while those relatively 
light in section can be made economically from steel of 
medium or low alloy content. 

But light or heavy, lean or rich, there are three prop 
erties that all spring steels must have for good results 
superior impact value; excellent fatigue-resistance; and 
high yield point. A prope balance of these properties 
is needed to satisfy the mass requirements of the sec 


tion as well as satistactory response to heat treatment 


BETHLEHEM 
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There is no short cut to economical selection of 
spring steels. It takes study and experience with various 
inalyses and heat treatments. In this connection our 
ictallurgists will be glad to he Ip you arrive at the most 
cconomical solution. They will give unbiased advice 
based on long experience with all types of spring steels 

We manulacture the entire range of AISI steels as 


well as special grades and carbon steels 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Steel Corporation—Export Distributor: Bethlehem Stee! Export Corporation 


STEELS 





AJAX-NORTHRUP INDU 


The precision that distinguishes fine castings must start in 
the melt...in precise control of composition, in accurate 
pouring temperature. The kind of control that only one fur- 
nace can provide . . . the Ajax-Northrup high frequency fur- 
nace. Take a look at the facts: 


Speed: Speed is a function of power. Furnaces may be over- 
powered for extremely fast melting... normally or under- 


powered where slower melting schedules are permissible. 


Analysis Control: In melting high alloy steels, alloying ele- 
ments often can be kept within 0.25% of desired compo- 
sition, carbon within 0.01 or 0.02%. Excellent, too, for 


Associate Companies 

AJAX ELECTRO METALLURGICAL CORP, 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC, 

AJAX ENGINEERING CORPORATION 


Casting 


Precision 


STARTS 
IN THE 
MELT 


with 


CTVON FURNACES 
/ 


fussy" non-ferrous alloys. Because it stirs as it melts, you 
get uniform results heat after heat. 

Economy: Fast melting minimizes oxidation, prevents loss of 
valuable alloy constituents, prolongs refractory life. It's the 
most economical way to melt metals high in chromium, 
nickel, tungsten, etc. 


Flexibility: Makes no difference what metals you melt or 
what quantities ... Ajax-Northrup's precision, speed, easy 
control, and flexibility in linings permit you to cover emer- 
gencies, meet almost any production schedule. Just name 
your alloys and quantities, and we'll send you the proper 
technical bulletins, 


AJAX ELECTROTHERMIC CORPORATION 


AJAX PARK © TRENTON 5, N. J 


HEATING & MELTING 
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gives added value 


Protection from the hot Alabama sun is a problem which 
has been solved for the Tennessee Coal, Iron and Railroad 
Company by the use of stainless steel sun shades on their 
mew 4-story Flintridge Corporation office building at 
Fairfield. 

These exterior horizontal solar shades, applied to 338 
windows in sets of two, will cost about $100,000; but the 
architects, Holabird & Root & Burgee & Assoc., estimate 
that this amount will be more than offset by the smaller 
size air conditioning equipment made feasible through 
shading from the sun and the resulting space-saving of 
the smaller unit. 


In addition to its functional use, stainless steel is note- 


MAKERS OF FERRO-ALLOYS 


worthy for its durability —of utmost importance in this 
particular installation as the building is adjacent to the 
manufacturing plants and subject to the usual atmos- 
pheric conditions of such a location. Its clean, bright 
surface is an attractive feature, and the economical ad- 
vantage of its use has been proved by many records of 
long service life and very low maintenance cost. 

We do not produce stainless steel but do make the 
alloy, ferro chromium, which gives it the stainless quality. 
Our VANCORAM Brand Ferro Chromium is produced 
by closely controlled processing methods from carefully 
selected raw materials to aid the steelmaker in the pro- 
duction of consistently high-grade steel. 


VANADIUM CORPORATION OF AMERICA 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y 


CHEMICALS AND METALS 


* CHICAGO + DETROIT + CLEVELAND «+ PITTSBURGH 





NEW METHOD—1500 PER HOUR 


with TOCCO’ Induction Heating 


HE Northwest Bolt and Nut Co. of Seattle installed 

a 50 kw 10,000 cycle TOCCO machine, to replace a 
conventional oil-fired slot type forging furnace, for heating 
bolt blanks for upsetting. Production on %” diameter 
stock zoomed from 500 to 1500 pieces per hour—on 
%” stock from 250 to 600 per hour. 


ADDED ADVANTAGES 
+ Uniform heating for better quality—fewer rejects 
» Much longer die life due to reduction of scale 


» Very low maintenance—compared with rebuilding brick- 
lined furnaces 


« No heating-up time required with TOCCO $0 bw 10,000 cycle TOCCO machine beating bolt blenks 


» Absence of heat and noise—for better working conditions 


Why not have a TOCCO engineer find out how TOCCO can help re- 
duce your forging, brazing, melting or hardening costs—no obligation. 


THE OHIO CRANKSHAFT COMPANY 
inew FREE > THE OHIO CRANKSHAFT CO. 
l BULLETIN Dept. R-1, Cleveland 1, Ohic 


Please send copy of “Typical Results 
of TOCCO Induction Heating for Form 
ing and Forging” 

————E 
Position___ 
a 


Address__— 


eS = 
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PRECISION Automatic Specimen-Polisher 
ideally completes 3-step technique (cutting, mounting, 
polishing) by shearing, not buffing or pulling, inclu- 
sions. Faster: about 30 minutes for 12 specimens. 
Uniform: no human variation. Lower cost: less skilled 
personnel-time, no spoiled specimens. Bulletin 5-513 





For New 
in Laboratory Apparatus 


lower cost, more volume— 


PRECISION Semi-Auto. Specimen Mounter for the 
second step in our noted 3-step technique. Self- 
contained unit with air-cylinder, automatically main- 


: 
: 
i 
; 
; 
: 


tains pressure on specimen mount, relieves operator. 
Dual thermostatic heat control, pre-set air control, bell 
curing-timer. Saves space and trouble. Bulletin 5-713 


To make your work easier, surer, more economical, replace or 


implement your present facilities with selections from some 3,000 


Precision products. ‘‘Utility’’ items as well as highly specialized 


instruments are built beyond duty requirements. 





Order from your Dealer NOW! 


or write us for details on above or 
your individual problem . . . today. 


Precision Scientific Company 


3737 W. CORTLAND STREET—CHICAGO 47 











* FINEST Research and Production Control Apparatus 


NEW YORK + PHILADELPHIA - ST LOUIS - HOUSTON + SAN FRANCISCO 
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Engineering Digest of New Products 





OIL-HYDRAULIC PRESS: Fast ac 
tion with high-tonnage pressures un 
der accurate, regulative control are 
announced operational advantages of 
the new 50-ton Multipress, oil-hydrau- 
lic press of The Denison Engineering 


Its precision adjustments for 
multiple ram action give unusual flex- 
ibility for application. It has a 15-in. 
stroke, 24-in. daylight opening, and a 
work surface of 31x 19% in., all of 
which provide more die space in keep 
ing with their higher tonnage capaci 
ties. Approach of the ram to work is 
variable and can be preset at any 
speed desired up to a maximum of 290 
in. per min., with pressing speeds up 
to 145 in. per min. 

For further information circle No. 1 


on literature request card on p. 32B 


POWDER-SCARFING BLOWPIPE: 
Stainless steel slabs can be powde1 
scarfed with greater speed and econ 
omy with a new powder-scarfing 
blowpipe now being marketed by 
Linde Air Products Co. Known as the 
Oxweld FSP-2 


pipe, it incorporates an arrangement 


powder-scarfing blow- 


for external powder feed. A _ wider 


cut is made than was possible with 


earlier hand powder-scarfing blow 
pipes —2 to 2% in., as contrasted 
with 1 to 1% in. Due to increased 
speed, less powder is used per square 
foot of scarfed surface. 

For further information circle No. 2 


on literature request card on p. 32B 


MICROSCOPE BASE: A compound 
microscope base for high precision in 
spection and measuring has been de 
veloped by Erb & Gray. Designed fo: 
tool, die and instrument makers, this 
base features a longitudinal travel of 
6 in. and transverse travel of 4 in., 
with calibrated drums reading directly 
to 0.0001 in. Hold-down ears on 6-in. 
centers permit mounting on mills, jig 
borers, and surface tables, and the 
heavy dovetail ways permit large and 
unsymmetric parts to be bolted to the 
table. Examination of large parts is 
possible by means of an extension arm 
placing the microscope body 18 to 24 
in. from the table. The base can be 
furnished with various optical combi 
nations and is frequently supplied 
with a low-power stereoscopic micro 


scope having a reference cross-line in 


one eyepiece, or with special cross 
hair disks indicating either dimen- 
sional or angular distances and 
tolerances. 

For further information circle No. 3 


on literature request card on p. 32B 


PORTABLE THICKNESS GAGE: 
Model 644 portable thickness gage, by 
Federal Products Corp., is used for 
rapid checking of sheet and strip 
stock. The measurement is quickly 
and accurately transferred to the full 


jeweled dial indicator, graduated 0.001 
in., through the hardened steel uppe: 
and lower contact points. The wide 
faced, spring-loaded upper and lowe: 
anvils grip and hold the gage perpen 
dicular to the stock surface. The pro 
tecting lip at the front scoops and 
guides the stock into the gage. Cham 
fers on the anvils further facilitate 
entry of the stock 
furnished with a direct or continuous 


Indicator may be 


reading dial, depending on use of the 
gage. For sorting purposes a direct 
reading dial is preferred. When check 
ing thickness of plating, a balanced 
dial is more practical as it shows va 
riations either side of zero which rep 
resent the nominal thickness of 
plating required. 

For further information circle No. 4 
on literature request card on p. 32B 


HOT WORK DIE STEEL: Prestem, a 
new precipitation hardening die steel, 
is now being marketed by Heppenstall 
Co., in the form of solid press dies, 
insert dies, upsetter dies and punches 
This steel is said to develop minimum 
heat checking, because of increased 
hardness after the precipitation (tem 
pering) treatment. When dies are 
tempered at 950° F., hardness is 
Rockwell C-45 to 48; if tempered at 
1050° F. the hardness range will be 
Rockwell C-49 to 52 

For further information circle No. 5 
on literature request card on p. 32B 
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SR-4 STRAIN 


Baldwin strip 


RECORDER: 
chart strain 
for continuous measurement of 
face strain in 
SR-4 


by means of resistance 


gages is 
Baldwin Locomotive Works. 
corder is an_ electronic-type 


strain 


The 


New 
recorder 
sur- Available 
structures or machines 
wire 


announced by The 


instru- 


sistance of 120 1.2 ohms and a sen- 
sitivity factor between 1.9 and 2.2. 

ranges in the instru- 
ment are 0-2000, 0-5000, and 0-10,000 
microinches per inch. It provides ten 
chart speeds within a range of % to 
720 in. per hour or 12 in. per minute. 
The pen moves across a 4%4-in. wide 
chart in a straight line, thus making 
coordinated 


readings of time vs. 


strain simple. Instruments are avail- 


able with full scale traverse speeds 
of one, three or five seconds without 
overshoot. 

For further information circle No. 6 


on literature request card on p. 32B 


MOISTURE TESTER: A new mois- 
ture tester developed by the Claud S. 
Gordon Co. offers several advantages 
in determining the moisture content 
of foundry sands and similar mate- 


rials. The operation of the unit is so 


re- simple that a skilled operator is not 


required and tests can be made at 


ment designed and calibrated for use any location where an electrical con- 


with two SR-4 gages 


having a re- 


nection is available. The gravimeter 
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* * * STRAIGHT FACTS on Controlled 
Atmosphere are included in DELAWARE 


Send for your copy today. 


DELAWARE TOOL STEEL CORPORATION 
WILMINGTON 99, DELAWARE 


Here's an enthusiastic user that now has five 
Delaware Furnaces. The first has been in service 
ten years and never required relining 

Delaware Furnaces are known for economy in 
maintenance as well as fuel. There's economy, too 
in that one furnace does every heat treating job on 
every type of steel. Simplified atmosphere control 
assures work free of scale and de-carburization 

YOU can confidently and economica 
your own shop with the easy-to-operate Delaware 
Furnace 

INFORMATIVE DATA is in 16-page 
F-1. Send for your copy 


DELAWARE TOOL STEEL CORP. 
WILMINGTON 99 
DELAWARE 


y heat treat in 


Sulletin 


DELAWARE 


Controlled Atmosphere 


FURNACES 
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principle employed in the instrument, 


besides giving definite and reliable 
results, makes the determination test 
quickly and automatically showing 


the moisture percentage on a dial. 


Depending on the moisture content of 
the sample, a complete test can be 
made in from 2 to 5 min. The instru 
ment is self-contained, complete with 
sensitive balance and bulb for 
drying the material by radiant heat. 
For further information circle No. 7 
on literature request card on p. 32B 


heat 


DUCTILITY TESTING MACHINE: 
A new ductility testing machine pro- 
viding a total capacity of 250,000 Ib. 
pressure and incorporating a 5-in. di- 
ameter penetrator has been made by 
Steel City Testing Machines, Inc. The 
machine is motorized, hydraulically 
operated, and provides separate con- 
trols for clamping the sample and for 
regulating the penetrating pressure, 
which can be applied up to 150,000 Ib. 
while clamping 
vided up to 100,000 Ib. 
conventional 


pressures are pro- 
Although the 
%-in. diameter 
trator used in most ductility testing 
machines satisfactorily determines the 
ductility of deep drawing steel, it was 


pene- 


felt that cup testing over a large 
area would afford a greater opportu 
nity of detecting surface and subsur 
face imperfections. A 
diameter extension on top of the 5-in. 


short %-in. 


diameter penetrator affords an oppor- 
tunity for comparison with the %-in 
standard method. 

For further information circle No. 8 


on literature request card on p. 32B 
. 
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4/20 SAVED 


every 8 working hours with Westinghouse Brazing 


Four cents per unit! $1,120 every eight hours. 
That’s what one manufacturer saved when he 
switched from machining to Westinghouse braz- 
ing. With production of 3,500 units per hour, 
each furnace produced these startling savings. 

Why spend dollars? Braze it for pennies with 


Westinghouse equipment. The Westinghouse 


For either gas-fired or electric operation, 
Westinghouse can make thorough, impartial 
recommendations for the type of equipment 
needed to handle your heat-treating problem 
most economically. Get all the facts today. 
Call your nearest Westinghouse office or write 


Westinghouse Electric Corporation, 181 Mercer 


cen Set ON EIN 


brazing furnace is only one of a wide variety Street, Meadville, Pennsylvania. J-10347 


of furnaces—both gas-fired and electric—pro- 


duced by Westinghouse. 


Therm-a-neer INEZ. nw WEAT AND METALLURGICAL SERVICE THAT 
OFFERS WITHOUT OBLIGATION: 

ENGINEERS — Thermal, design and Hurgical s to help you study 
your heat-treating problems with a view toward recommending specific heat- 
treating furnaces and atmospheres. 

RESEARCH—A well i d liurgical lab y in which to run test 
samples to demonstrate the finish, hardness, and metallurgical results that can 
be expected on a production basis. 

PRODUCTION—A modern plant devoted entirely to industrial heating. 


EXPERIENCE — Manufacturers of a wide variety of furoaces—both gas and elec- 
tric—and protective here « s. 





GAS AND ELECTRIC 
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HARDNESS TESTER 
Better Engineered 


for Better 
“Rockwell” Testing 


Model C8 A 
$450.00 F B. Detroit 
Compiate with daamond penetrator 


For your “Rockwell” test- 
ing, you want an instru- 
ment that gives you results 
of unquestioned accuracy. 
Yeors of research have 
gone into making the CLARK 
Hardness Tester just such a 
precision instrument. 

The CLARK gives you accu- 
rate results for every pro- 
duction requirement. It is 
durably built to give you 
years of dependable serv- 
ice. It is fast and simple 
to operate; easy to main- 
tain. Compare the CLARK 
and see for yourself how 
much more it has to offer. 





INC. 


INSTRUMENT, 
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Engineering Digest of New Products 





HELIWELDING ELECTRODES: 
Thoriated tungsten, long used in elec 
tronic tubes because of its excellent 
electron emission characteristics, is 
now available as a nonconsumable 
electrode (Airco Thor-Tung) for inert 
gas-shielded are welding. This new 
electrode has proved extremely valu 
able in d-c. straight-polarity welding. 
Tests have shown that Thor-Tung op- 
erates much cooler than standard 
tungsten electrodes, thus permitting 
the use of higher currents on elec- 
trodes of a given size. Arc stability 
is excellent, not only at these high 
currents, but also at currents lowe: 
than those possible with conventional 
tungsten electrodes. Because of its 
permanence, the thoriated electrodes 
may be “pointed” to permit continued 
operation at extremely low currents. 
The d-c. straight-polarity method 
of shieided welding aluminum, using 
Thor-Tung electrodes and helium as a 
shielding gas, not only eliminates 
problems heretofore encountered in 
a-c. shielded welding, but also provides 
a hotter, more stable and more effi 
cient arc. 
For further information circle No. 9 
on literature request card on p. 52B 


CARBON DETERMINATION: Larg« 
savings in the time required for mak 
ing a determination of carbon in steel 
are possible by use of the new induc- 
tion carbon apparatus announced by 
Fisher Scientific Co. The new appara- 
tus employs a quartz sample holder 
and an induction-type coil which heats 
the sample with radio frequency en 
ergy. Ignition takes place within two 
minutes and the assembly also in 
cludes a platinum wire catalyst for 
converting any CO into CO,. The CO, 
formed by the ignition passes through 
an absorber to remove SO., then is 
absorbed in the CO, absorbent. In 
a series of tests with National Bureau 
of Standards samples, it was found 
that accuracy of results was plus o1 
minus 0.005%. The instrument will 
handle a wide variety of ferrous al- 
loys with carbon contents ranging 
from 0.072 to 5.10%. The new appa 
ratus operates on 230 volts, 50 to 60- 
cycle a.c. and is furnished wich ne« 
essary chemicals. 

For further information circle No. 10 
on literature request card on p. 32B 


LARGE DIAMETER CYLINDERS: 


Completely redesigned, and available 


in a wide range of mounting styles, 
new 14 and 16-in. low pressure cyl 
inders for 125 psi., air, or 160 psi., 
hydraulic, have just been announced 


by Hannifin Corporation. Cup-type 


pistons and chevron-type gland pack 
inzs make the new cylinders suitable 
for air, oil, or water service. 

Users’ design problems are sim 
plified by the fact that the compact, 
rugged end caps are furnished to the 
same mounting dimensions either 
cushioned or noncushioned. Two large 
pipe ports are drilled in each cap 
1 in. in the 14-in. bore size, 1% in 
in the 16-in. size. Double-end rods 
are available in most mounting styles 
For further information circle No. 11 
on literature request card on p. 32B 


TUMBLING MACHINE: A new tum 
bling machine designed with an 
increased capacity for grinding, de 
burring and finishing metal parts is 
now being offered by the Grav-i-Flo 
Corp. The new machine has a 68-in 
width x 64-in. depth x 68-in. height, 
with two 24 x 40-in. i.d. compartments 
Other features contributing to the im 
proved design of the machine include 
compartments furnished with %-in 
plate unlined or %-in. plate rubber 
lined, doors having cam locks with 
manually released safety stops to pro 
vide pressure relief, and a limit switch 
on the safety guard to cut off current 
and stop barrel rotation when guard 
is lifted. Water and electrical services 
are integral with the machine 

For further information circle No. 12 
on literature request card on p. 32B 





13. Alloy Annealing 
Slide Chart 


Annealing data for the principal analyses 
alloy steels is contained in a convenient slide ch 
On one side is listed data for producing sphero 
structures ir 40 alloy types by both conventic 
and isothermal annealing processes. The rev 

for producing lamellar struct 
down by conventional and isother 
processes Republic Steel Corp 


14. Alloy Brazing 

New bulletin 20 covers silver alloy brazing \ 
easy Flo and Silfos Tells where and how to 
these ys to the best advantage. Shows nm 
interesting applications; describes fast bra 
techniques andy & Harman 


ctromet Ferro-Alloys 

50 metals and alloys 

que technical service offered to 
istries lectro Metallurgicel Dit 


16. Alloys, Nickel 


New technical bulletin T-6 discusses resist: 
nickel and its alloys to corrosion by ca 
alkalies International Nickel Ce 


17. Belts, Metal 


Bulletin 47P 


lustrates and describes 


line of wire belts for indust 
Brothers, In 


- Blast Cleaning 

There is a Pangborn rotoblast table. barrel 
table-room designed to bring you amazing savi 
Write for bulletin 214 Panghorn Corp 


19. Camera, High Speed 
Magn Time”. a new folder descril 
era capa ible of 1000 to 3000 
Parti adaptable for « 
rations and also 
f tiauids as in chemical mis 
nt flow, et« Eastman Kodak Ce 


20. Carbon Determination 
6-page bulletin describes new induction cat 
‘PD r for f r carbo rminatior 
cal results. Fi 


Scien tific 


21. Castings, Steel 
New bulletin describes Pyrasteel, the chromé 
nickel-s alloy or sisting xidat 
corrosion 1 » 2 ad for withstanding # 
meentrated or dilute commercial acids and 
ive gases nicago Steel Foundry ( 


22. Control Devices 

New 64 catak ® “~ l rates over 
different industr ol devices for temperat 
flow, press liq 4 ‘ne 1, and hues idits Be 
Instrument t 


23. Controlled Atmospheres 

Bulletin available on new Alnor Dewpointet 
accurate, consistent reading of atmosphere in fi 
laboratory lily portable. operating on A¢ 
enclosed battery I shed in tl re 
between 20°F and room temperature, from n 
100°F to O°F and from minus 80°F to rr 
temperature [Llane Testing Lat 


24. Controller 


25. Cutting Oils 
Special Gulf process for providing greater sulp 
i y over the entire range cutting operati 
phlet if Lasupar Cut 


26. Degreasing 

28-page , degreasing nar 
process, gives advantages and basi 
of degreasers ratio “nt 
Optimus I 


27. Electrodes 

New 12-page booklet The ABC's of Wel 
High Ter vsile Steel guides buyers and user 
low-a low-hydrogen electrodes Arce ( 


28. Electrodes, Welding 
New catalog presents complete line of shiek 
arc electrodes for welding of mild steels and a 
steels; includes specifications, mechanical proper 
Mul 


and applicatior Kay Ce 


29. Electron Microscope 
The new table model RCA electron microsx 
ribed and illustrated in a 12-page boob 
Radio Corp f America 


30. E le ctropolisher 
Bulletir 


theory and practice 


ALL ABOUT THERMOCOUPLES! 
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complete... 
easy fo use... 
illustrations and charts... 


Bulletin TC-8 is 42 pages of detailed facts and charts on all 
standard thermocouples, radiation detectors and resistance 
bulbs. It's a convenient reference for knowing when and 
how particular sensing units and control accessories should 
be used on indicating, controlling and recording instruments. 


Essential jata pertaining to making, checking, selecting and 
ordering thermocouples; wire sizes and resistances and 
temperature-millivolt curves moke this manual a valuable asset 
in applying indicating, controlling and recording instruments. 


Specify Wheelco—Get Instrumentality, the ability of 
Wheelco to make any type of sensing unit desired. 


Fill out this coupon now— mail it today! 


Wheelco Instruments Company 
835 W. Harrison Street 
Chicago 7, ilinois 


“Please send me my copy of Bulletin TC-8, Wheelco Data Book 
ond Cotalog.” 


Name 





Firm. 
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HARDNESS TESTER 


Beller Engineered 
for Better 
“Rockwell” Testing 








Model C-8 A 
545 F.0.B. Detrost 
Complete with deamond penetrator 


For your ‘’Rockwell’’ test- 
ing, you want an instru- 
ment that gives you results 
of unquestioned accuracy. 
Years of research have 
gone into making the CLARK 
Hardness Tester just such a 
precision instrument. 

The CLARK gives you accu- 
rate results for every pro- 
duction requirement. It is 
durably built to give you 
years of dependable serv- 
ice. It is fast and simple 
to operate; easy to main- 
tain. Compare the CLARK 
and see for yourself how 
much more it has to offer. 
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13. Alloy Annealing 
Slide Chart 


Annealing data for the principal analy 
alloy steels is contained in a convenient slide 
On one side is listed data for producing spheroids 3i 
structures in 40 alloy types by both conventional 
and isothermal annealing processes. The reverse 
side carries data for producing lamellar structures 
also broken down by conventional and isothermal 
proc Republic Steel Corp 












14. Alloy Brazing 

New bulletin 20 covers silver alloy brazing with 
Easy-Flo and Silfc Tells where and how to use 
these alloys to the best advan Shows many 






interesting applications 


d fast brazing 
techniques. Handy & Harman 


Ferro-Alloys and 





Metals lists over SO and alloys and 
describes unique technic service offered to the 
metal industries. Electre lurgical Dit 
16. Alloys, Nickel 

New technical bulletin T-6 discusses resistance 
of nickel and its alloys to corrosion by caustic 


alkalies. IJnternational Nickel Co 


17. Belts, Metal 


Bulletin 47P illustrates and describes complete 
line of wire belts for industry Ashworth 
Brothers, Inc 


18. Blast Cleaning 

There is a Pangborn rotoblast table, barrel. or 
table-room designed to bring you amazing s n 
Write for bulletin 214 Pangborn Corp 
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New bulletin describes Pyrasteel, the chromiun 
nickel-silicon alloy for resisting tion nd 
corrosion up to 2000°F and for withstar t 

© dilute commercial 
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22. Control Devices 
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Readily ible. oper ating on 
ye battery nished in three ranges 
between 20°1 temperature, fro min 
100°F to O°F and ftror n 80°F or 
temperature Illinois Testing 
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Potentiotrol, a potentiometer controller, operat 
ng with the Wheel Electronic Link’ described 
n bulletin. Wheelco Instruments ¢ 


3s € utting = 





ac 
aan bed i 1 new 
oil Gulf Ou Corp 


26. Degreasing 
28-page vapor degreasing 
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3!. Fasteners 








Complete file folder contains illustrations and 
engineering descriptions of and fitting 
for resistance welding. adjusting screws, adjustable 
feet and other products. Ohio Nut & Bolt ( 
32. Finishes 

New “Black Book"’ gives full details on Black 
Aagic finishes for steel, iron, zinc admiur »pper 
and its alloys. Mitchell-Bradford Chemical ¢ 
33. Finishes 

I formatio mn lite Al-Coat 





34. Finishing 




















— 1¢ coating ch protec aluminum and 
ys with no d 
‘pple with dip t 
jes a simple 
stant Gis 
35. Finishing 
&-page booklet describes Pylumin proce 
protecting alumit either painted painted 
Pyrene Mfg. ¢ 
Furnace 
“ let HD-664 ‘ bes heavy duty car 
‘ ng furnaces for produci ng nitrided 
ai ft engines and heavy achiner 
ter greater saving of cost. Hevl Duty Bie 
re € 
37. Furnace Atmosphere 
Bulletin F-1 gives ful ription of ve 
ntrolled-at mosphere rnace for al steal 
higt arbon to high speed in range 1200 2800 
Delaware Tool Steel Cor 
38. Furnac "es 
Bullet N 78 describes furnaces espe 
de ed for heat treating of small parts to elir 
nate lost time in sending work out for processing 
Cooley Electric Mfg. ¢ 
39. 
s A re 
‘ the 
t Mu fite rnace Surface Combu n Cor 
10. Furnaces, High 
_ Tempe rature 
brochures nm researc and 
Tw ar t braz and 
g prob Harper Electr 





@ If mailed from countries | 
amount of postage stamps | 





BUSINESS RE 


No Postage Stamp Necessary If Mi: 








4c POSTAGE WILL 


METAL PR‘ 
730 
C 








ERATURE 





41. Furnaces, Rotary 





and Bulletins 801-804 and 1210-1212 illustrate and 
ngs rious continuous and batch rotar 
ible itable for carburizing and other general 
sphere heat treatmer American Ga 
. . * : 
- 12. Gas Cutting Machine » e . 
per Full information furnished in descriptive folder 
ADC-660 on new Airco No. 3 Monograph for g 
tting of special structural shapes, straight line 
circle and bevel, with a high degree of accura 
tir Reduction Sales ¢ ~ 
vat 
— 13. Gas Generator BONDS PAINT TO ALUMINUM 


Bulletin 1-11 describes how new inert gas ger 
w Model 1 MIHE, rated at 1000 


obtains the same analy rt gas, regardless 
“aI =) accurat 





AND PROTECTS THE METAL 
EASY 10 USE 


Process is foolproof and chemical solution can be applied by 
dipping, spraying, brushing or flow-coating. 





ago iS ELECTROLESS 


ided Machine ; Alodizing is a chemical conversion process 



















e - i 
= ECONOMICAL 
= = vs ss Low chemical cost, short coating time and low temperature 
+ 16. _feardmess Toutes ore keep overhead down. 
ad an. ton tet Met or EFFECTIVE 
ms Gf. Restaens Sester ewee Bion The tough, durable Alodized surface makes paint stick to 
sing ee SS ee a aluminum and resists corrosion. “Alodine” meets these Service 
calculations. Newage International, I» specifications: MIL-C-5541; MIL-S-5002; AN-E-19; AN-F-20. 
a 18. Hardness Testers 
Tae cre eer Brush Alodine 
experiences in var field Wilson Mechanica 
vaeae eens iG Brush “Alodine” is easily and quickly applied to assembled 
= 9. c Heat Treating i es Ree aircraft in the field, shop, or hangar. Cleaning and coating 
wand t imp ed and We of chemicals for Brush Alodizing are shipped in bulk or in the 
g Ajax Electric ¢ convenient Brush “Alodine” Chemical Kit No. 1. This Kit 
contains enough chemicals to treat about 1000 square feet of 
ries outside the United States, proper ] surface and is an ideal package for use at airfields of com- 
mps must be affixed for returning card mercial airlines or of the Armed Services anywhere. 
eee Use ‘‘Alodine’”’ and 
FIRST CLASS a ‘ 
SORT te. 1005 Alodized Aluminum 
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complete... 
easy fo use... 
illustrations and charts... 


Bulletin TC-8 is 42 pages of detailed facts and charts on all 
standard thermocouples, radiation detectors and resistance 
bulbs. It's a convenient reference for knowing when and 
how particular sensing units and control accessories should 
be used on indicating, controlling and recording instruments. 


Essential data pertaining to making, checking, selecting and 
ordering thermocouples; wire sizes and resistances and 
temperature-millivolt curves make this manual a vaivable asset 
in applying indicating, controlling and recording instruments. 


Specify Wheelco—Get Instrumentality, the ability of 
Wheelco to make any type of sensing unit desired. 


Fill out this coupon now— mail it today! 
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50. Heat Treating 60. 
Folder describe » improved Per Ne 
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51. Heavy-Duty Forgings 6l. 
16-page booklet He Dut Forging } 
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55. Lubrication of Hot Metals 
New bullet 426 ce DAG 1 66. 
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56. Machine Design 
Fundament prod 
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ed 7 2-page Three Ke to Sat t - 
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57. Melting aie 
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New booklet. “Buffing Compound Re iW 
Sees Ga”. alee mplete rmat ' 69. 
latest development met le g researcl Ne 
i es Chemical ¢ ian 
ma 
59. Metallography 


Catalog E-210 de 
nt del L. with proper 


la |” a 
t t t 1 ‘ 
gh and low photocopying 


Bausch & Lomb Opti ( 


@ If mailed from countries outside the 
amount of postage stamps must be af 


METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohio 


January, 1951 Please have literature « 





OeaunsOVaWwn- 


10 





Name 
23 41 59 77 Company 


26 44. 62 80 Products Manufacturec 


299 47 65 83| Address 


31 49 67 85 City and State 


Postcard must be mail: 
” ain = Students sho 














71. Safety Valve 





B illet n M-302 gives complete stor the 
ce w the LT Lock-Tite safety alve 
Det ailed description including valve selection and 


ngineering data. Eclipse Fuel Engineering ¢ 


rURE 72. Salt Baths 


32-page bulletin entitled “Houghton Liquid Salt 











: discusses the advantages of this process { 
e ering. brazing. annealing ardening. reheat 
ng. and carburizing. Also conta ' page 
factual heat treating data BE. F Houghton 
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Company details’ on Arcalo "Ss * LC 


Products Manufactured 


Cen eVsawnw— 
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City and State 
at Ray Diffrac tion 


304 descr he Hil Iger xX 


Postcard must be mailed prior to April 1, 1951— 
Students should write direct to manufacturers. 














The term “National” is a registered trade-mark of 
NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francis 


In Canada: National Carbon, Ltd., Toronto 4 


15 blast furnaces in the 
U.S. have each produced 
over 1,000,000 tons of iron 
on a single “National” 
carbon lining... and are 
still going strong! 











* ie. 
NUTS 70 THIS 
NATIONAL’ CARBON... 


NOTHING / DO 
SEEMS TO HURT IT! 


BLAST FURNACE LININGS + BRICK - CINDER NOTCH LINERS + CINDER NOTCH PLUGS + SKIMMER 
BLOCKS + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS + TANK HEATERS 
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er 
Resists Oxidizing —+— 
Sulphuric Acid 
Bath at Mtmcstiecraes 


Corrosion rate in agitated 
solution less than 0.007 in. 


per year 


This Hastettoy alloy pickling assembly 
operates in a violently agitated, heated solu- 
tion of sulphurie acid. The solution is oxi- 
dizing in nature at the liquid level, and strikes 
against the assembly at high velocities. In the : . 

© © The high strength of HasTELLOY alloys makes possible the 


face of these severe conditions, the corrosion 


rate of the assembly is only 0.002 to 0.007 in lightweight construction of equipment from standard wrought 
per vear forms. The hooks in this pickling assembly handle 3,000 Ib. of 
HasTec.oy allovs were selected for this job coiled wire or bar stock, and they are made from much lighter 


because of their high strength, light weight. gage sheet than would be required if steel had been used. 
and ease of fabrication, as well as their supe- 
rior corrosion resistance. 

You will find that the fabrication of equip- 
ment from wrought or cast HasTeLioy alloy Here is the Haste..oy alloy clad 
is an economical solution to many tough cor- > yoke bar and trunnion before 
rosion problems involved in modern steel j assembly. 
processing. There are four grades of this ver- 
satile material of construction—each specially 
designed to resist certain common mineral 
acids and oxidizing agents, even at elevated a i ar a al a a oi a 
temperatures. They can be readily fabricated 
by most common methods. Procedures are 
generally the same as those used to fabricate The I-section is joined to the 
the austenitic stainless steels. 


: . ; hook with HASTELLOY allo 
If you would like samples of HasTeLtoy y 


allovs to try out under your own operating welding rod. 
conditions, fill out the handy coupon below. 
Descriptive literature and price lists are also 


available. without obligation. 





nr 


r — 


Haynes Stellite Division, 725 So. Lindsay Street, Kokomo, Indiana 


Please send me samples of Hasteuoy alloys A, B, C, and D for 
USE THIS testing under actual operating conditions 


HANDY _ 





Haynes Stellite Division : 
Unien Carbide and Carbon Corporetion COUPON COmPAmT 
ADDRESS 


“Haynes” and “Hastelloy” are trade-marks of Union Carbide and Carbon Corporation 
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MISCO sui"! POTS 


Misco Alloy POTS are long-lived POTS 
Designed me made for HEAVY DUTY 


WE HAVE: Many stock patterns to choose from 
The proper ALLOY to meet your needs 
Experience in making thousands of pots 

SEND YOUR ORDERS To MISCO 


ALLOY CASTING DIVISION 
Michigan Steel pewapey Company 
MULS OO) One of the World’s Pioneer Producers and Distributors of Heat and Corrosion Resisting Alloys 
1998 GUOIN STREET + DETROIT 7, MICHIGAN 





The only way to meet 
high physicals with 
lean alloy steels 


Yes, the right quench, the faster quench, is an 


absolute necessity if you must use steels of 


low nickel and chrome, yet meet high tensile 


and yield ‘‘specs’’. 

WHEN you use an oil made solely for quenching 
7 . .. one which absorbs heat faster . . . one which 

maintains uniform quenching speed regardless 


of bath temperature... one made for speedy, 


s 
deep hardening... 
THEN, and then only, will results be uniformly 
satisfactory. Then, and then only, will you be 
able to use lower alloy steels and exceed 


required physicals—not fail to meet them 


HOUGHTO-QUENCH is that kind of an oil— 
made only for quenching, stable and exceed- 
FAS/JERKR ingly fast in cooling ability through the upper 
temperature range. It is backed by an organi- 
zation having ‘‘know-how” based on more than 
half a century of metal working experience. 
Ask the Houghton Man, or write us direct 


regarding your quenching problem 


HOUGHTO-QUENCH 
+++@ product of 


WOWENTON Co: 


. TRATED > VN 


¥ 
BALADELE NE 


Ready to give you on-the-job service . . . 
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MELT ine Tih AClM iliktu halite 


Insulating Fire Brick.. 


Here IS AN OUTSTANDING FAMILY of 
insulating fire brick for back-up or ex- 
posed use . . . the only family of its kind 
... that gives you a complete range ...a 
quick beating insulating fire brick for every 
purpose. 

By taking 2dvantage of the quick heat- 
ing characteristics of these insulating fire 
brick, you'll benefit through important 
savings in fuel because of the quicker rise 
to proper operating temperature in the 


For 1600F to 2000F 
-1620 


For 2000F 


For 2300F 
JM-23 


For 2600F 


For 2800F 
JM-28 


“for Mtl Mmeitelele) 


furnace. This is a result of the low heat 
storage capacity and low thermal conduc- 
tivity characteristics of the brick. These 
factors are especially important where fur- 
naces are being intermittently operated. 

The same materials can also be obtained 
in large size units as Johns-Manville In- 
sulating Fireblok. This product has many 
advantages over the smaller size fire brick, 
from both a construction and stability 
standpoint. They can be quickly applied 


ele a PT eeielele) 


because they are easy to cut and fit. J-M 
Insulating Fireblok provide additional 
heat savings because they reduce the 
number of joints, and require less mortar 
for bonding. 

Why not have a Johns-Manville insula- 
tion expert call to tell you more about 
ways in which you can save by using these 
insulations in your furnaces. Write Johns- 
Manville, Box 290, New York 16, N. Y. 
for further information. 





Densities, Ib per cu ft. . 

Transverse Strengths, psi. 

Cold Crushing Strengths, psi 

Linear Shrinkage, ! percent 

Reversible Thermal Expansion, percent 


Conductivity* at Mean ‘emperatures 
500 F 


1000 F 
1500 F 
2000 F 


Recommended Service 
Exposed 





t 24-hr simulative service ponel test for 
JM.3000; 24-hr soaking period for other brick 


IM-23 
42 
120 
170 
0.3 at 2300 F 


0.5 0.6 at 
2000 F 


2300 F 
2300 F 


* Conductivity is expressed in Btu in. per sq ft per F 
per hour at the designated meon temperatures 


Senn 


2800 F 
2800 F 
Note: Above tests ore in accordance 
with A.S.1T.M. tentative standards 











ana. a ir 
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Johns-Manville F 


ne 


irst in INSULATIONS 





Now, more than ever before, America must 
make full use of its steel-making capacity and 
conserve its natural resources. Now, more 
than ever, there is national significance in the 
phrases, “Make a ton of sheet steel go farther” 
and “Make your product last longer.” 

These low-alloy, high-tensile steels do “make a 
ton of sheet steel go farther”—for their inher- 
ently higher strength is 50% greater than mild 
carbon steel. That means, in turn, that 25% 
less section can be used with safety, and where 


rigidity is important, this can usually be 


compensated for through slight design change. 


“Make your product last longer” is no idle 
claim. The much greater resistance of 
N-A-X HIGH-TENSILE to corrosion, abrasion, 
and fatigue assures longer lasting products 
even at reduced thickness. 

Explore the potential economies to be derived 
from the use of low-alloy, high-strength steels— 
and then specify them. Their use can add mate- 


rially to our national conservation program. 


GREAT LAKES STEEL CORPORATION 
N-A-X Alloy Division, Ecorse, Detroit 29, Michigan 


Hom Temene 
sree 


NATIONAL STEEL ila CORPORATION 
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* the assurance of a continuous supply of 


Assured Supply Titanium to make stabilized austenitic chromium 


nickel steel...plus the economic odvantage of 
L C t the lower price of type 321 has focused 
ower os increasing attention on its other outstanding 


features. Among these are excellent high 


Technical temperature properties, thermal shock 


i AT A resistance and ease of drawing and forming. 


In the “as-welded” state, as normally used, 


321 shows a high order of corrosion 


resistance in a variety of corrosive media. 
in developing the Low 


Coton Sone Rhten inn It is being used effectively in many 
i k 1 stainl : . . 
used in making 321 stainless, installations with type 347 weld rods used 
TAM has acquired much 
worthwhile technical data in welding. 
Therefore, although we do 
not supply steel, we can 
supply you with information 
of value. Write our New 
York City Office 


TAM 
PRODUCTS 


"TAM is a registered trademark. 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Office: 111] BROADWAY, NEW YORK CITY - General Offices, Works, and Research Laboratories: NIAGARA FALLS, N.Y. 
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For accurate temperature measurement, use meters 


calibrated for Chromel-Alumel thermocouples 


Whereveraccurate temperature measure- fine accuracy over longer periods of time 
ment is important to the finished quality than any other base metal thermocouple 

of work . . . in laboratory analysis or on material. So if you're responsible for accurate 
heat treat operations . . . you'll find that temperature measurement, better check your 

‘ nearly always the pyrometers in use are pyrometers to make sure they're properly 
calibrated for Hoskins CHROMEL-ALUMEL calibrated, then specify couples by name .. . 
thermocouple alloys. CHROMEL-ALUMEL thermocouples. Avail- 


able through your instrument manufacture 
And for good reasons, too. Because Bn y aad 


CHROMEL-ALUMEL thermocouple wire ©* Pyfometer service company. 

carries a positive accuracy guarantee .. . PS-And while you're at it. . . complete 
+5° F. at temperatures up to 660° F., and your chain of accuracy with CHROMEL- 
+3,% from 660° F. and over. It’s highly re- ALUMEL “extension” leads. For, by using 
sponsive to temperature fluctuations . . . so wires of identical compositions for both 
resistant to oxidation that you need not pack couples and leads, you eliminate all possibil- 
the protection tube . . . and it maintains its ity of “cold-end” errors. 





Complete technical information is contained in our Catalog 59-R... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 tAWTON AVE. DETROIT , MICHIGAN 
NEW YORK . CLEVELAND . CHICAGO 
West Coost Representatives in Seattle, San Francisco, Los Angeles 


in Canada: Walker Metal Products, lid Walkerville, Ontario 
® 


kel-chromium resistance alloy that first made electrical heating practicai 
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“We can’t say enough about Airco’s und Monograph . . 5 


Used for machine gas cutting of special structural shapes at 
Hustad, the Airco No. 3 Monograph has more than proved 
its ability to meet the demand for straight line, circle and 
bevel cutting, with an extremely high degree of accuracy. 

Further, with a cutting area of 32 inches by 56 inches, it 
gives excellent results in cutting most any steel shape up to 
8 inches thick . . . and a 6-foot 8-inch rail can be added, 
extending the cutting area indefinitely. 

This NEW machine is the lowest priced machine of its 
type in the field (only $695, including a manual tracing 
device, torch, tip, tubular rail, hose and carrying case). Also, 
it is portable—the machine itself weighs but 110 Ibs. and 
the tubular rail 35 Ibs. The entire unit is packed in a carry- 
ing case which can be conveniently handled by two men. 


SPECIAL TRIAL OFFER 

(Good in Continental U.S.A. Only) 

If you would like to try this machine for two weeks in your 
own shop on your own work, just drop 2 letter to your nearest 
Airco office or authorized Airco dealer and they will advise 
you how a shop-trial can be arranged . . . or, if you would 
like a descriptive folder (ADC-660) they will be glad to 
send you a copy. 


This shows a clevis for a steel mill guide cut from 6’ 
plate—note the smoothness of the cut, reducing consid- 
erably machining cost and time. 
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its portability, | 
accuracy and shape 
cutting versatility make 
it a MUST for every 
metal working shop...” 


Says Mr. ]. C. Hustad, President 
Hustad Company, Minneapolis, Minn. 


==) 
Air REDucTION 


AIR REDUCTION SALES COMPANY AIR REDUCTION MAGNOLIA COMPANY 
AIR REDUCTION PACIFIC COMPANY 
REPRESENTED INTERNATIONALLY BY AIRCO COMPANY INTERNATIONAL 


Divisions of Air Reduction Company, Incorporated 


Offices in Principal Cities 








EEL STOCKS SCRAMBLED? 


he Fisher Steelsorter separates mixed lots of steel quickly) 


non-destructively and without the need for a’ skilled 


technician 


Team ati mrelCetilmmucetta:Mesltine moan. 








ie 


TT = 7 


FISHER SCIENTIFIC COMPANY 


717 Forbes Street Pittsburgh 19. Pa 


Gentlemen: Please send me de 
FISHER Steelsorter 


scriptive literature on the 


Nome 
Company 


Address 





QUENCHING PAYS DIVIDENDS 





Old-fashioned quenching methods may be eating up a substantial per- 
centage of your profits. By installing a B & G Hydro-Flo Oil Cooler, you 
can eliminate the losses caused by excessive rejects—make an “inside 
profit” by cutting operating costs. 

The B & G Hydro-F/o Oil Cooler maintains a constant temperature and 
correct turbulence in the oil bath . . . assures uniform quenching condi- 
tions which mean uniform quality in the finished product. Hydro-Flo 
Cooler units are easy to install—completely factory-assembled, ready for 
connection to oil and water lines. Get the facts today. 


Send for this combined Catalog 
and Simplified Selection Manual. 


A complete line of flexible and close-coupled 
centrifugal pumps. Send for engineering data. 


Hydre-Fia on quencninc systems 


BELL & GOSSETT COMPANY 


Heat-treating equipment 
@Reg. U.S. Pat. Off. Dept. Bw-16 Morton Grove, Illinois 


since 1916 
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Ni-Carb 





ATLAS CHAIN 
bushings and pins 
are hardened by 
the “Ni-Carb” 
Process. 


fully covered by U.S. patent no’s— 
1,921,128 — 1,995,314 — 2,021,072 


and 2,188,226 


Developed and perfected by — 

Mr. Adolph W. Machlet 

Chairman of the Board, 

American Gas Furnace 
Company 


“Ni-Carb” is often referred to by others as “dry- 
cyaniding”, “carbo-nitriding”, and similar names. 


—Originated 
for your use in 


AMERICAN GAS FURNACES 








ADVANTAGES OF "NI-CARB” 


1. It produces a hard surface highly resistant to 
corrosion and oxidation, whether the work is 
quenched or slow cooled. 


2. It produces o hard surface having “tough hard- 
ness” that odheres to the core. 


3. i reduces distortion, especially where parts are 
cooled in the treating gas atmosphere. 


4. 1) can be used on practically any grode of 
steel, steel alloy, steel costings ond on some cast 
and malleable iron. 


5. Wt is @ gas process requiring no both such as 
cyonide or other salts with their attendant disad- 
vantages. 


6. It gives uniformity of results. 


7. gives duplications of results without danger 
or fear of exhaustion of bath. 

8. It is o low cost cose hordening process. 

9. If produces work that looks nickel or chrome 
plated but is hard, non-chipping and non-ficking. 
10. it produces work that con be polished then 


given temper colors — straw, brown, blue, etc., 
while still retaining its hardness. 


11. It eliminates washing, porticularly trouble- 
some holes, threads, slots and grooves. 





The A.G.F. ROTARY 
Retort Continuous Heat- 
ing Furnace No. 136- 
MC is one of the very 
efficient, high speed fur- 
naces that utilize the 
“Ni-Carb” Process for 
perfection in hardening 
and high production. 


Versatile — and widely 
adaptable. 


KEAN 
—-/2 
< 


bik ta 
4 4 AMERICAN GAS FURNACE COMPANY 


VAC” 1004 LAFAYETTE STREET ELIZABETH 4, NEW JERSEY 


Please send us literature on “Ni-Carb” and A.G.F. Rotary Retort 
and Reciprocating Furnaces. 


Company Name 
Address 
Individual 

Title 
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DREVER 


ihe hearth and side tile of this furnace, built by the 
Drever Company of Philadelphia, Pa, are made of 
CARBOFRAX silicon carbide tile. This is a single-end, 
under-fired furnace used for annealing, forming and 
general-purpose heat treating 


AMERICAN GAS 


This gas-fired oven furnace is built by the 
American Gas Furnace Company of Elizabeth, 
N. J. It is designed to operate at temperatures 
up to 1800°F, for box carburizing, annealing 
large forgings, etc. The hearth, 42 inches wide 
by 85 inches long, is constructed of CARBOFRAX 
tile and is carried on CARBOFRAX supports. 





In almost all 
heat-treating furnaces 


there are places where 


om ~ 
| Capec | Refractories pay 


For hearths and muffles where heat must travel 
through a refractory—for floors which must 
resist abrasion at high temperatures—for sup 
ports which must keep the floor flat and level 
under heavy loads—for burner ports and all 
other furnace parts subject to flame erosion, 
cracking or spalling — Super Refractories by 
CARBORUNDUM will pay their way, usually 
many times over 

This furnace contains a complete CARBOFRAX A 40-page booklet 
muffle. It is a gas-fired unit built by Ipsen In- heat treatment furnaces,” gives recommenda 
dustries, Inc., of Rockford, Illinois, and is : , 

designed especially for bright annealing, hard- tions for many specific types of furnaces. A 
ening, carburizing and stress relieving 


, ‘Super Refractories for 


copy 1s yours for the asking. 


THE CARBORUNDUM COMPANY 


RUNS Dept. C-11, Refractories Div. ° 


JN 


Perth Amboy, New Jersey 
“Carbotrax” and Carborundum”™ are registered trademarks which indicate manufacture by The Carborundum Company 


Vetal Progress; Page 46 





AT WISCONSIN STEEL 


A hundred tons of molten steel... yet it’s 
only part of the day’s work at our mill as 
we tap heat after heat of quality steel. 

We are straining our plant capacity to 
the utmost. The “heat” is on us and the 
entire industry to provide enough steel to 
meet the increasing demands of our chang- 
ing economy. 

At Wisconsin, we are not compromising 
rigid standards of quality. We are not 
making delivery promises we are unable to 
keep. Our policy is, and always has been, 
to produce and deliver as we promise. We 
are putting the “heat” on production to the 
limit of our ability. We feel sure that our 
customers will understand when we cannot 
supply their full requirements. 





WISCONSIN STEEL COMPANY, affiliate of 
INTERNATIONAL HARVESTER COMPANY 


INTERWATIONAL 180 North Michigan Avenue, Chicago 1, Illinois 


MARVESTER 


WISCONSIN STEEL 
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HIGH FREQUENCY INDUCTION FURNACE lined with Norton RM-1169 Magnorite* 
cement having a maximum use temperature of 3250 F. 


LINED TO LAST AT 3250°F 
... with Norton MAGNORITE Cement 


To get more heats out of your high frequency induction furnace linings, try 
dry-ramming with Norton RM-1169 Magnorite cement. RM-1169 is a 
result-proved mixture of very coarse electrically fused magnesia grain and 
enough ceramic binder to give you a dense pack. Maturing at 2100°P, it 
takes temperatures up to $250°F in stride. RM-1169 matures in the first 
heat at the inner edge only. No all-the-way-through cracks to short out 
your furnace! Easy and inexpensive to install, it also gives voua lining that’s 
easy to patch. It will pay you to make a test run of Norton RM-1169 
Magnorite cement next time one of your furnaces needs relining. Order 
from your nearby Norton refractory distributor. NORTON COMPANY, 
WORCESTER 6, MASSACHUSETTS. 











WNORTONF 


TRACE MARK REG U & FAT OFF 


Making better products to make other products better 


Special REFRACTORIES 


Canadian Representative 
A. P. GREEN FIRE-BRICK CO., Ltd. TORONTO, ONTARIO 
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Up-To-The-Minute 
Facts About 
Refractory 


Cements 


“The most helpful 
bulletin on 
refractory cements 


ever published”’ 


That's the opinion of the foundry and furnace 
men who have read this new Norton bulletin 
Compiled after exhaustive laboratory and field 
tests by Norton refractory engineers, this bull 

tin covers the entire subject of Norton cements 


with charts, drawings and detailed instructions 


Selection charts 
If this bulletin contained nothing but its two 
selection charts, it would be well worth sending 
for. At a glance, you know the right cement for 
various metal-melting furnaces, for brick lay- 
ing, for resistor imbedding, for burner blocks 


and tunnels 


“‘How To”’ Instructions 
Other subjects covered by this booklet include 
correct preparation, proper installation, drying 
and maturing... all the do's and don’ts that 


add up to longer-lasting cement applications 


Write for bulletin 863 
NORTON COMPANY 


321 NEW BOND STREET 
WORCESTER 6, MASS. 


* Trade-Mark Reg. U. S. Pot. Off 
and Foreign Countries 
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INLAN 


38 S. Dearborn - 


One of the most important raw materials in 
steelmaking . . . one frequently underrated 
by the casual observer . . . is iron and steel 
scrap. With over 90% of all the steel in the 
U.S. being made by the open hearth process, 
the scrap used by steel producers totals 
approximately 50,000,000 tons each year. 


The open hearth method of steel produc- 
tion is geared to a pig iron scrap consumption 
ratio of roughly 50-50. This is to the final 
advantage of the steel user, since a large scrap 
diet in steelmaking results in a number of 
benefits: (a) steel is made faster (since scrap 
has already been “refined’’ once before, the 
“melt’’ time in the open hearth is decreased) ; 
(b) vital raw materials are conserved (it takes 
almost 4 tons of iron ore, coal and limestone 
to make a ton of pig iron); (c) unless scrap 
prices are abnormally high, the price of steel 
is cheaper; (d) steel is of higher quality (since 
scrap has already undergone one refining 
process); (e) transportation facilities, instead 
of being used for the additional raw materials 
otherwise required, can be released for other 
uses; (f) steel mill capacities can be ex- 
panded more readily with less emphasis on 
the blast furnace and more on open hearths 
and rolling mills. 


About two-thirds of the scrap consumed in 
making steel comes from the steel mills them- 
selves. Crop ends and sheared edges move 
quickly back to the open hearth shop. The 
remaining third, flowing to the mills largely 
through the 6,500 scrap dealers in the U.S., 
comes from the wastage in metal working 
plants (“‘production’’ scrap), auto graveyards, 
old building, bridge and ship wrecking pro- 
jects, railroads (worn rails, freight cars, etc 
neighborhood junk peddlers. 


The scrap dealers must sort the scrap so 
that the undesirables are eliminated, the 
alloys segregated and the right kinds of scrap 
can be delivered in large tonnages to the mills 
for most efficient steelmaking practice. 


Today, -with steel production at record 
peaks and with capacity continually expand- 
ing, it is more important than ever to keep 
scrap flowing back to the steel mills from 
every source. Everyone waiting for steel can 
help himself by assisting the movement of his 
scrap through his regular channels. 
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Metal Progress 


Critical Points 


By the Editor 


Subject: Substitutions 
(7 ELL, here is where we came in! Need for 
record-breaking metallurgical production; 
shortages clutching from nearly all directions. 
World War II all over again, so it wouldn't hurt 
any to take an honest look at the probabilities 
and the possibilities 
Fundamentally, the civilization we wish to 
preserve is based on labor-saving and man-pre- 
serving devices, and these devices depend on 
iron and its alloys of steel. Basic, then, are six 
things: Iron ore, fuel (power), 
plant, labor, transportation, 


manganese, 
In all but one of 
these we are substantially self-sufficient in this 
Western Hemisphere, but one wonders how we 
could make, year after year, those 100 million 
tons of common steel —— ship plate, pipe, barbed 
wire, drums and cans, rails and railroad cars 

if our overseas supplies of essential manganese 
were slowly strangled. Even in iron ore, some 
good strategic planning on the highest level will 
be necessary to assure our absolutely necessary 
needs for the next 20 years ——- the two dangerous 
Would it be better to expend the nec- 
essary treasure for a canalized St. Lawrence to 


decades. 


bring in rich Labrador ore, or for huge concen- 
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Ernest E. Thum 
Editor 


trators to beneficiate the low- 
grade Minnesota taconites? 

How about alloy steel? 

In the early 1940's, much 
concern was felt (and rightly 
so) over the lack of other 
metals required for ten to 
twelve million tons of alloy 
steel yearly for such strong, 
tough items as tools, cylinder 
blocks, cranks, axles, guns, 
projectiles, armor. Of nickel and molybdenum 
we have North America 
(although there are many other pressing needs 
for nickel); 


large resources in 
of chromium, vanadium, tungsten, 
cobalt, we were short then and will be. To eke 
out the metal available, “National Emergency 
Steels” were formulated, some 120 of them, 
primarily with the idea that alloy in return 
scrap would be formulated into “triple-alloy 
steels”, none higher than about 1%. The idea 
was such a good one that 40 of them are retained 
in the standard A.1.S.1. specifications. However, 
it should be remembered that the best we could 
do with N.E. steels in wartime was to cut the 
gross nickel requirements for alloy steels in half 
at the expense of doubling the molybdenum, 
increasing the manganese, and without reducing 
much the amount of chromium 
tegic and critical element. 

This having been done in the 1940's, what 
more can we do in the 1950's? 

The one thing that certainly can be done is 
to work the principle, basic to the National 
Emergency steels, to the utmost that is, the 
idea of selecting metals according to required 
properties rather than by arbitrary specification 

thus: Choose lean alloy steels by their hard- 
enability rather than by their chemistry. Here 
we can thank the shortages of World War I 
for a very great accomplishment. About 70 
“H” steels are now standard and can be bought 
to guaranteed hardenability, ranging from quite 
shallow to very deep. 


that most stra- 


Even if there is no price 
differential, patriotism requires the manufacture 
and use of that steel containing minimum alloy 
which can be hardened (strengthened by heat 


January, 1951; Page 51 





treatment) sufficiently for the required duty. 
In many instances this will require a salutary 
re-examination of design and manufacturing 
in other words, prejudice and habit 
must be replaced with brains and ingenuity. 


The metallurgical principles and 


processes 


methods of 
application are already well substantiated. 

One might then ask, “What can be done 
even further to conserve searce alloying met- 
als?” Stated in 
means: “What elements are available which are 


another way this question 
not used in steel but which increase hardening 


power?” Boron immediately comes to mind. 
Boron is among the commonest of chemical ele- 
ments. A small fraction of one per cent increases 
the hardenability of carbon and medium-man- 
Most of the 


facts concerning its use in steel have been on 


ganese steels very considerably. 


the record for a good many years, most produc- 
ers have made some of it in full-sized heats, but 
no steel company has yet shown much interest 
in promoting boron-treated steels, nor has any 
large consuming group shown much interest in 
demanding them. However, it would appear to 
be quite suitable for a multitude of small parts 
where its improved hardenability is desirable. 

Whether would dis- 
cover some other element which would intensify 
the quenching action is questionable from a look 
at the Boron, carbon and 
nitrogen are neighbors in the first series, and 


systematic research 


periodic system. 


all are good hardeners. There are no other 
elements in similar places in the periodic 
sequence (except titanium) which might have 
similar action and which are at all common. Of 
course, the arm-chair metallurgist might sug- 
gest the widest use of nitrogen or phosphorus 
or even titanium, but the practicing metallurgist 
seems quite allergic to these elements in his 
common steels. (Low-carbon ferrotitanium, by 
the way, could replace most of the manganese in 
sheet, plate, structural and rail steel, if cost 
were no consideration. ) 

Summarizing the probabilities then, alloy 
conservation demands the use of the Jominy 
hardenability test and all that it implies to the 
very limit in selecting a commercial steel. A 
candid reappraisal of the carbon-boron, high 
phosphorus, and the titanium-bearing steels is 
also in order. 

Of course, this whole matter of substitution 
by no means stops with iron and steel and alloy 
steels. Alternates for the very high alloys like 
stainless steel are also of importance. There is 
no question but that many applications needing 
corrosion resistance could be met with irons 


containing less chromium and nickel than the 
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18-8 that is so widely used. Save the chromium 
and nickel for the really tough assignments! 
In this connection, attention naturally 
turns to the “glamor metals”, titanium, molyb- 
denum and zirconium. Forgeable ingots of 
titanium, at least, are in production weighing 
several hundred pounds, and are being used for 
services requiring stability and strength at 
temperature, such as gas turbine disks. How- 
ever, these metals have been available for such 
a short time that their 


commercially pure or alloyed are 


possibilities either 
unknown. 
In a pinch they will be used if they can be pro- 
duced. Nevertheless, in the long run each will 
be confined to nick-nacks and such special uses 
us in atomic energy reactors unless it were 
found to be able to do in a superlative way some 
of the things which our known tonnage alloys 
(like stainless steel, copper, brass, aluminum) 
cannot now do. For example, the principal and 
widespread medium which none of our present, 
common, and moderately expensive alloys can 
handle is sea water and its cousins, the salt 
brines of various concentrations and impurities. 
We are hopeful that titanium can do just that; 
that it will save us from a serious shortage ia 
chromium. If it fulfills its early 


ean really use it in tonnage! 


promise we 


Price of these new metals is high, and since 
most costs depend on labor, high price means 
many man-hours, and in a real emergency labor 
is also searce! What can be hoped for in ton- 
nage operation? One is fairly safe in predicting 
that a pound of titanium will never be much 
cheaper than a pound of magnesium for this 
reason: The present reduction process for tita- 
nium chloride requires metal 
(pound for pound). Even if any other reduction 
takes much 


energy to dissociate titanium chloride as it does 


magnesium 


process is utilized, it nearly «as 


to dissociate magnesium chloride. Titanium, 


aluminum, magnesium they're all power- 
consumers! 

The problems of substitution do not even 
stop here with the age-old metals. There will 
be all sorts of necessities for economizing on 
copper and tin, and even zine and lead, exactly 
“us Was necessary in the last war. Numberless 
substitutions were then made, but in almost 
every case the old metal was put back to work 
as soon as restrictions were lifted. The impor- 
tant exception is electrolytic tin-plate, 
least half the tin 


ancient hot-dip process. 


which 
saves al required by the 
Tin for solders, bear- 
ings and bronzes is certain to be scarce. There 
is no tin mined in North America; our sources 


are far-distant Malaya and Bolivia. As to the 





rest of the nonferrous metals copper, zinc, 
lead the best we can do at the outset of 
today’s emergency is to dust off the wartime 
alternates of the 1940's and put them back into 
the less exacting services. 

From this dark picture, turn to a brighter 
side. In aluminum and magnesium we are 
vastly better off than in 1940. Specifically, we 
can make six times as much aluminum (650,000 
tons) and 20 times as much magnesium (125,000 
tons), and neither figure includes Canada’s large 
capacity. Expansion of either will wait on a 
new large source of electric power, yet here, in 
aluminum and magnesium, despite their demand 
for uses requiring lightness, will be found a 
real supplement to alloy steel for uses requiring 
strength, to copper for uses requiring electrical 
conductivity, and to chromium for uses demand- 
ing corrosion resistance. Leaning on experience 
in the last war, it is known that an increased 
supply of any one of the common metals will 
ease the whole situation. The question then is, 
what metals now can be produced quickly in 
greater quantities? Of course iron is one, but a 
great hope also lies in the light metals, alumi- 
num and magnesium. 


Hello! 


bie eeee ARE SOME 35 million phones now 

installed in the Bell system and this number 
is growing two million a year. These two facts 
are responsible for Western Electric’s newest 
plant in suburban Indianapolis, exclusively for 
the manufacture of the sets. Its 
capacity on 40-hr. week operation is two million 
sets per year; partial double-shift will provide 
some additional sets for replacement in modern- 
ization. 


telephone 


Another interesting statistic given the 
Editor during a tour with G. F. Raymond, plant 
manager, is packed with implications: Price tag 
on the 1920 standard telephone set was $10.53 
pre-war dollars); the 1950 set complete with 
dial mechanism is $11.30 and it’s a far better 
set in every way! Since the material costs 
something, this miracle in cost control means 
that operations must be mechanized to the 
This is obvious even to a casual 
machines, miles of 
overhead conveyers, aisle after aisle of benches 
where young women, elbow to elbow, perform 
simple operations on 


highest degree. 


observer: Acres of screw 


subassemblies slowly 
passing by on continuous belts. Inspection is 
simplified by statistical control (many of whose 
principles, indeed, were developed by scientists 


in Bell Telephone Laboratories), the use of 


mechanical devices for accurate gaging and sort- 
ing, and electrical or electronic indicators for 
accurate adjustment of bell ringers, contactors, 
and other mechanisms depending on 
flexion of the parts. One marvels at the 
prescience required to design this entire opera- 
tion, this intricate production machine, huge as 
it is-— 900 ft. square —— with proper places for 
6000 people to work, rest and eat without getting 
into each other's hair. 


elastic 


One marvels, I say, until 
he reflects that prescience explains it if it can 
be written with a hyphen: 
only the telephone has been under scientific 
study for 50 years, but the proper method of 
making the set has also been under constant 
and intensive study. 


pre-science. Not 


The Indianapolis lay-out 
did not spring, full panoplied from the brow of 
Jove, but rather is an oak that grows slowly, 
year by year, more and more complete. 
wonders, indeed, how much the present cost 
($11.30) without the accumulated 
study. . . . In this connection, the 


One 


would be 
Editor is 
reminded of some remarks by Zay Jeffries, long 
connected with Nela Park, General Electric's 
institution for the study of artificial light. In 
the early days, Messrs. Tremaine and Terry, the 
managers, gradually increased the research 
budget, year after year, in its proportion to sales 
of the lamp department, trying to find the eco- 
nomical limit. “This experiment was a failure,” 
said Jeffries, “because they never got to a figure 
which they felt was unjustified by its direct 
return.” Another of his observations is inter- 
That in many important industrial 
developments with which he is acquainted the 
pilot plant cost roughly 15 times as much as the 
laboratory development, and the commercial 
manufacturing plant about 15 times as much 
as the pilot plant. 


esting: 


Stated in other words, the 
scientific work underlying a new product can 
be estimated at about one half of one per cent 
of the manufacturing plant’s cost. Not an 
extravagant burden, as Messrs. Tremaine and 
Terry also discovered! 


Help! 


Spee FALL, the American Friends Service 
— Committee has shipped 135,000 articles of 
winter clothing and blankets to needy human 
beings in Germany, Austria, France, Japan, and 
Korea. Unlimited numbers are still urgently 
required. Please write to the Friends at 20 
South 12th St., Philadelphia 7, for shipping 
directions to their nearest warehouse or collect- 
ing center. 
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For note on supplies see page 51 
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Ten Years 


in Steel 


= 
Tue STEEL INDUSTRY, like other industries 
which in time of war are directly connected with 
the supply of military goods, was operated at 
high pressure from 1940 to 1950. The alloy steel 
tonnage needed for aircraft, ammunition, guns and 
transportation equipment, added to the permissible 
nonmilitary production, was sufficient to insure 
full employment of all production facilities and 
personnel. To the usual carbon steel grades was 
added a tremendous tonnage for the shipbuilding 
program; it alone was sufficient to keep the pressure 
high for production. At the end of the war the 
great drop in production, expected with so much 
certainty by the less optimistic leaders of the 
industry, failed to appear and pressure for high 
production has continued right up to this moment 
(August 1950). 

New production records have therefore been 
reached at intervals since 1939, and this has resulted 
in a strong sellers’ market with the principal accent 
on delivery. Under such conditions technical prog- 
ress is always limited, and notable developments 
in practice or product are seldom made. Most of 
the pressure is put on additional facilities rather 
than on modernization of the old or obsolete 
except in a few plants where the effort is made at 
all times to keep production costs down and pro- 
duction rates up. 

While the steel industry’s earnings have been 
relatively good, they have not been at all unusual 
compared to others—— such as, for instance, the 
automotive industry. The past 10 years saw the semi- 
integrated producers retain their leading position, 
considering return on invested capital and earnings 
per ton of ingots. The returns on investment of 
the large, fully-integrated steel producer improved 
at a higher rate than the semi-integrated plant, 


By Harry W. McQuaid 
Consultant 
Cleveland, Ohio 


which is to be expected in times of 

full production and good prices. Hav- 

ing come through the depression 

decade, 1930 to 1940, where returns 

were low and competition high, and 

where the well-run semi-integrated 
plant is at an advantage, the fully- 
integrated large steel producers were 
very much in need of improved finan- 
cial returns. 

Ore Supplies 
operation of the steel mills at full 
capacity depleted the reserves of high- 
grade iron ore in Minnesota to the 
point where the end is now in sight. 

This has stimulated interest in new sources of 
iron ore in Africa, in South America and in 
Canada. 


The continued 


The increased cost of American rail 
transportation, due to higher freight rates in 
the past 10 years, has already had its effect on 
increasing the cost of pig iron and, with much 
of our iron ore coming in by boats to our east- 
ern and southern seacoasts, it is obvious that 
serious consideration will be given to the 
building of steel plants along these coasts. 
However, intensive work is somewhat belat- 
edly being done on the concentration of lower 
grade ores which exist in almost unlimited 
quantities in Minnesota, and the next 10 years 
should see some results of this work. 

Due to the very lean financial years of the 
1930-1940 period the very minimum of money 
was spent on plant improvements; during the 
war the difficulty of getting new equipment 
and the high pressure for production on any 
and all equipment further prevented any great 
modernization programs. After the war ended, 
the opinion of many of the steel plant execu- 
tives that a severe recession was just around 
the corner postponed the buying of badly 
needed new equipment and the “earmarking” 
of funds until prices were lower. We there- 
fore find most of the steel industry entering 
the next decade with (generally speaking) 
outmoded equipment of relatively high oper- 
ating cost. 


Pig Iron and Scrap 
While there has been no startling techni- 
cal progress in the steel industry during the 


1940-1950 period, there have been some spec- 
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tacular changes. Coal miners’ wages and benefits 
have pushed the price of coke up to the point where 
the cost of pig iron has seriously affected the eco- 
nomics of the openhearth and the foundry. The 
high cost of both coke and ore has emphasized 
greatly the need for improving the economics of 
the blast furnace. Higher top pressures have been 
used at the Republic Steel Corp. as a step in this 
direction, but so far there has been no swing 
toward this practice by others. 

The use of oxygen-enriched blast was hailed 
as a revolutionary possibility in cutting iron costs 

but this seems to have reached a state of 
extreme quiescence. The use of natural gas, or 
combinations of natural gas and tonnage oxygen, 
would seem to be a natural approach to reducing 
the coke consumption in the blast furnace, espe- 
cially in the areas where natural gas is plentiful 
and relatively cheap as compared to coke.* 

Scrap steel has changed from a dependable and 
stable item to a most expensive, unstable basic raw 
material. This has made the operation of the open- 
hearth and electric furnaces a nightmare of eco- 
nomic uncertainty. 
due primarily to a 


Instability in serap price is 
very close balance between 
supply and demand, and it would seem that the 
only near-by cure is the development of a lower 
cost, more stable substitute. 

The recent proposals for high-temperature 
cracking units for natural gas which make hydro- 
gen (and carbon black) at an extremely low cost 
may be one answer. Lightly briquetted, finely 
divided magnetite concentrates can be completely 
reduced at relatively low temperature by hydrogen. 
This seems to offer an almost pure iron charge for 
the electric furnace or openhearth, and be the 
answer to the recurring proposals for “direct reduc- 
tion” of iron ore. 


Economics of Plant Location 


In addition to high costs of coke, ore and scrap 
at the source, the increased freight rates have con- 
tributed a large part to the cost of these materials 
at the furnace. Consequently the location of a 
plant in relation to the necessary raw materials 
has become of greater importance than ever before. 

The location of a steel plant in relation to its 
markets has assumed a position of much greater 
importance due to the abolition of the basing point 
practice of prewar years. Now the customer pays 
all the freight from the mill and not from the 
nearest basing point. In a strong sellers’ market, 

* Eprror’s Footnort P. E. Cavanagh has discussed, 
interestingly and at length, the problems connected 
with improved blast furnace practice and reduced 
coke consumption in Metal Progress for April and May. 
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such as we have had for 10 years, the elimina- 
tion of the basing point arrangement has 
really benefited the steel industry 
freight formerly paid by the steel producer is 
now paid by the customer. 


because 


If a strong buyers’ market does develop, 
however, the lack of a basing point arrange- 
ment will act as a severe handicap to plants 
even a little distant from their markets, and 
will benefit the near-by plants. Historically, 
the steel industry was located primarily by 
accessibility to raw materials or to labor 
markets; in a strong buyers’ market some of 
our largest steelmaking centers will be severely 
penalized 


Technical and Mechanical Improvements 


The increased use of oxygen has been one 
of the important technical developments of the 
last decade, principally as an economical 
device for removing surface defects in hot 
rolled products. The scarfing torch has 
replaced most of the chipping chisels. Oxygen 
has also entered the melting department as 
another valuable tool to increase the rate of 
melting and of carbon reduction, 

As is usual in industry, most of the recent 
research has been in the field of raw materials 
and supplies, and has been due to the suppli- 
ers’ efforts to improve their position in the 
industry. This has resulted in improved 
refractories, auxiliary equipment, sinter plants, 
electric furnace and openhearth controls, and 
general working conditions. Major produc- 
tion equipment has not been markedly changed 
during the last 10 years of high production 
Many plants are still operating billet and bar 
mills which were installed more than 25 years 
ago and which have a relatively high pro- 
duction cost as compared to modern, semi- 
automatic, continuous mills. 

Basic design of openhearth and blast fur- 
nace has changed but slightly, except to 
increase in size. The electric furnace has defi- 
nitely become a top-charged unit; the door- 
charged furnace, no matter how recently 
installed, is obsolete as far as maximum pro- 
duction and low operating costs are concerned 
The last decade also saw a marked increase in 
the size of electric transformers in the attempt 
to increase the production rate per man-hour 
This has, with the top charging, improved the 
economics of the electric furnace greatly as 
compared to the openhearth, but the high price 
of serap has prevented the electrics from 
really coming into their own in tonnage steel. 





While the steel industry is a relatively slow- 
moving industry as far 
development are concerned, it does move 
the stirrings of the past 
blossom into full 


as process and product 
' Some of 
decade will probably 
practice in the next. These 
include continuous casting, so actively worked on 
by the Babcock and Wilcox Co. for billet produc- 
tion. Since continuous casting is more applicable 
to slab-like shapes (because of their higher pro- 
portion of cooling surface to mass or cross sec- 
tional area) it would be expected that it is in this 
field that continuous casting will have its greatest 
success. The work done by Goss and others in 
this field already indicates its possibilities. 

The successful application of the Sendzimir 
type of cold mill to very light gage strip was one 
recent development which promises to increase 
The Sendzimir het mill, while still very 
much in the 


widely. 
development indicates that 
is beginning to stir which may 
upset the present whole conception of hot rolling. 


stage, 
something new 


Hot extrusion of steel is also an interesting 
possibility which may (with its newly developed 
practice of lubricating the die with molten glass) 
do in steel what it has already done in the non- 
ferrous field. 

Changes in Alloy Steels 

Triple-alloy steels, low in chromium, nickel, 
and molybdenum, appeared during the wartime 
shortage of these alloys, and have resulted in the 
present A.LS.1. 8600, 8700 and 9700 series. This 
trend has been important to the steelmaker because 
it minimizes the problem of residual elements so 
hard to control in grades containing but one or two 
alloying elements. It was also important to the 
user because it assured him of metal more uniform 
in its reaction to heat treatment, and generally at a 
lower cost than many of the single or double- 

They 
were of special interest to those industries such as 


element alloy grades which they replaced. 


the automotive, where relatively shallow hardening 


was desired in combination with high surface 
properties. 

This growing use of low-alloy combinations 
was associated with a decrease in the general use 
of the steels higher in nickel, except possibly in 
Nickel is likely to 


increase, however, as a curative for certain unde- 


the nickel-molybdenum grades. 


sirable effects of the “tramp alloys”. 

Thus: The type of alloy steel most commonly 
in use has an effect on steel melting because of its 
effect on the type of return scrap available. Some 
elements (such as nickel, copper, tin, and molyb- 
denum) pass from scrap to the molten steel bath 


with little if any loss and are found in the finished 


steel, whether specified or not. This means 
that there will be a continuing increase in the 
residuals of nickel, copper, tin, molybdenum 
and even arsenic. Copper has an adverse effect 
on surface in hot working unless enough nickel 
is present to prevent it. Small amounts of tin 


are detrimental, especially intensifying the 


adverse effect of copper. Arsenic acts in a 
manner similar to copper and intensifies to 
Thus, nickel 
will probably be needed in most steels to offset 


some degree its adverse effects. 


these bad effects of copper on surface condi- 
tioning. Consequently, the nickel-molybdenum 
combination with manganese and chromium 
promises to be tomorrow's common alloy. 


The Metallurgist’s Future 


The place of the metallurgist in the steel 
industry improved somewhat during the past 
decade. The increasing use of detailed speci- 
fications by the customer on his orders has 
required a high degree of metallurgical super- 
vision in the writing up, scheduling and 
inspection of those orders through the steel 
plant. The accent on wartime grades requir- 
ing special handling and inspection largely 
increased the demand for men with a high 
degree of metallurgical training. Many more 
technical contacts were necessary with the 
steel users, so the demand for field contact 
metallurgical engineers increased correspond- 
ingly. Due to the great need for operating 
metallurgists in the plant, most of the sales 
metallurgical work was reduced to technical 
contacts only, and every possible man was 
used in connection with production. 

While the last 10 years have shown an 
improvement in the standing of the metal- 
lurgically trained men in the steel industry, 
Before the 
relative financial standing of the metallurgical 
profession in the steel industry can be defi- 
nitely improved it will be necessary for the 
average metallurgist to be much closer to the 
everyday economics of the steel plant and to 


there is yet much to be desired. 


be considered an important factor in improv- 
ing not only quality, but processes and pro- 
duction costs as well. Slow as most of the 
units of the steel industry are to move, they 
should eventually recognize the value of the 
skilled, metallurgically trained man if he 
becomes associated in the mind of the manage- 
ment with improved processes and lower costs 
The last decade saw some improvement in 
this direction, but much still remains to be 


accomplished. t- ) 
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By Richard E. Paret 
Stainless Steel Specialist 
imerican Iron & Steel Institute 
New York City 


Stainless Is has therefore been a permanent one. 


The qualities of high strength at 
elevated temperatures, stability, tough- 
ness and resistance to corrosive deteri- 
oration are of vital importance in 
military applications. As a_ typical 

G : A example, the exhaust manifolds for 
rowing pace conventional aircraft engines require 
' the properties that stainless offers. 
Even more, many vital parts of jet 
engines demand high-temperature 
strength coupled with corrosion and 
scaling resistance. This one field of 
a hl application alone points toward tre- 
Pur NATION’S CAPACITY to produce stainless mendous tonnages of stainless in an all-out 
steel is expanding vigorously. As a matter of fact, war program. 
production of ingots has more than doubled during Joints in armor plate are welded with 
the last decade. stainless steel electrodes to obtain the neces- 
Producers of stainless have foreseen an increas- sary ductility to avoid cracking during weld- 
ing market, and they have continually enlarged ing, and countless other applications with 
their facilities to keep pace with ‘the demand. This stringent requirements add to the total needs 
market has been highly competitive, and the of a military economy. 
attempt to gain and keep a share of it has been In the future, we may anticipate far wider 
marked by aggressive selling. Indeed, the story use of stainless steel for equipment and fix- 
of development, manufacturing improvements, tures employed in development of nuclear 
engineered applications, and consumer education energy for peaceful uses than for the produc- 
in the stainless steel industry follows the typical tion of atomic weapons. 
American free-enterprise pattern. From the large number and the relatively 
Like many other industrial suecesses which specialized nature of stainless applications in 
have improved our world, the growth of stainless World War II, it would have been natural to 
Steel’s importance has been based on four 
main ingredients — technical develop- 
inent, competitive manufacture, wide dis- 
semination of the special fabrication 


look for a pronounced drop 

U. S. Ingot Production in production and utilization 
of Stainless Steel when hostilities were termi- 
nated. The statistics show 





techniques, and the spreading of infor- _— PRODUCTION that this did not occur 
mation about the advantages to be gained (Net Tons) 
in using the product. 


The reasons why more 
1939 180,000 stainless was produced and 

The balance between wartime and 1940 250,000 used in the second half of 
peacetime uses of stainless steels can be 1941 372,000 the last decade — instead of 
seen in the production tonnages tabulated 1942 341,000 
at the right. During the first half of the 1943 457,000 


plex. Perhaps most impor- 
: 9 77,000 , 
last decade, stainless output was more 1944 407 tant is the fact that a great 
1945 943,000 


1946 550.000 deal of the metal went into 


less—- are many and com- 


than doubled to meet war needs. Both 
in fighting machines and in the explo- 1947 520.000 essential industries during 
sives, petroleum, and rubber industries 1948 617,000 both periods. All the chem- 
that back them up—to say nothing of 1949 455,000 ical processing, oil refining, 
the atomic energy project —— there were 1950 400,000* heat treating, paper and 
pulp, textile, and food prep- 











wressing demands for corrosion resisting ‘ 
a . taliad is | nad *For first six months. . : 
alloys. Industrial demands have grown Current production has run aration equipment that has 
so large in the postwar years as to absorb steadily near the rate of been made of stainless has 


easily the available tonnage. The gain 800,000 tons per year. served to establish the mate- 
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rial in these industries very firmly. The lessons 
of wartime production often formed a basis for 
peacetime expansion. It resulted, therefore, that 
peacetime demands easily absorbed the expanded 
producing capacity of World War II, then required 
further increases. 

The automobile industry uses substantial ton- 
nages of strip for formed trim 
bright. 


permanently 
Railroads have followed suit. 

The nickel-chromium types of stainless have 
also found their way into many new applications 
throughout the refining, processing and 
facturing industries. 
utensils and food handling equipment. From 
preparation, packaging and transportation down 
to kitchen equipment, stainless has played a most 
important and satisfactory role. 

Architectural uses of stainless, though still far 
short of their ultimate potential, are just begin- 
ning to attain significance. Electronics equipment 
is absorbing substantial quantities in video tubes. 


manu- 
A great deal has gone into 


Prospects in Near Future 


We are now faced with a dual responsibility 
in apportioning our energies and materials. The 
first responsibility must be that of military ade- 
quacy. The second, which the first is designed to 
safeguard, is to promote the welfare of our indus- 
trial and consumer economy. In the long run, we 
have found that this second effort tends, recipro- 
cally, to safeguard the nation’s military potential. 

World conditions that force tensions on the 
military side bring with them a keen set of dilem- 
mas and the need for shrewd compromise. 

If we should assume, for a rough appraisal, 
that the wartime plant expansion was substantially 
completed in 1943 and that the annual stainless 
ingot production rate in 1944 and 
900,000 tons — represented a predominantly mili- 
tary outlay, then, in the same approximate way, 
we might then say that the 1950 rate of 800,000 
tons annually is an indication of the present 
peacetime demand. 


1945 say 


Such assumptions might set 
something like 1,300,000 tons as our annual stain- 
less steel budget for a near-by “guns-and-butter” 
economy. 

However, this line of reasoning is false on 
In the first place, it calls for a 
larger jump in production than our manufacturing 
resources would be able to stand immediately 
without sacrificing some other equally important 
effort. Second, the same is true for the essential 
ingredients, chromium and nickel. Third, the needs 
for stainless steel, in an emergency, can probably 
be kept within far lower limits. 


several counts. 


The portion of the production now going into 


equipment for basic industry would surely 
be assigned to the same use under a war econ- 
omy. Increases might even be expected, but 
only as rapidly as other factors in the produc- 
tion and use of equipment containing stainless 
can be brought into step. 

Again, a great deal is now going into 
applications hardly considered essential. The 
normal consumption for products like auto- 
mobile trim, office appliances, household uten- 
sils, sporting goods and store-front trim has 
amounted to between one fourth and one 
third of the total shipments. The producing 
capacity represented by this expendable por- 
tion of our usual consumption can be diverted 
to war uses whenever necessary 


Production Factors 


While the over-all capacity to produce 
stainless has increased steadily, and this trend 
can be expected to continue, the relationship 
of stainless production to our entire steel- 
making economy is so intimate that any imme- 
diate or radical spurts are unlikely. 

In a period when all commodities are 
scarce, and when prime power is also limited, 
there is less opportunity to bolster a need than 
there would be in the event of an isolated 
shortage. In order to appraise the position 
Surveillance Antenna of Radar at Los Angeles 
Typifies Upsurging New Use for 
Stainless in Video, Radar and Oscilloscope Tubes 


lirport 





of the stainless steel industry, one must review 
all the factors that influence its production 
and see how they affect other needs. 

Stainless steel capacity shares with almost 
This 
Mining and reduction of ores, melt- 
ing, rolling and fabrication 


everything else its primary requirement. 
is power. 
all take power. 
Consequently, American power sources have 
been and are being built up substantially. It 
radical 


increases in all industrial 


activity should overtake the power supply, the 


sorts of 


quota for stainless steel production would, of 
course, be apportioned according to the need 
for the material — either by the law of supply 
and demand or by rationing. 

Shortages of manpower, transportation, 
and such basic commodities as building mate- 
rials, steel and electrical equipment would also 
impose limitations if a general expansion of 
facilities were attempted in wartime. 

More specifically, stainless production is 
directly affected by available supplies of chro- 
mium and nickel. 

Chromium has been supplied to the indus- 
try at a rate adequate to support the produc- 
tion rate of 800,000 tons of stainless steel 
Its availability for stainless ingot 
appears to depend mainly on whether diver- 
sion of ferrochromium to cther uses should 
become necessary 


annually. 


for example, for making 
heat resistant castings, for other high alloys 

or, for that matter, to the A.LS.L alloy 
steels. Any decrease in the amount of chro- 
mium on the market due to demands of 
national stockpiling or increases due to 
withdrawals from stockpiles — would cause 
corresponding fluctuations of the 
supply. 


visible 


Nickel, also, is being mined in Canada at 
maximum rate of 250,000,000 Ib. per yr., and 
the U.S. government is reactivating the Cuban 
mines that can produce about one tenth as 
much. It is currently being supplied at a suffi- 
cient rate to support present production of 
stainless steel. However, available nickel is 
subject to many other demands. 
shares nickel with the low-alloy steels and 
alloy cast iron, toolsteels, the superalloys, and 
primary nickel products. Furthermore, the 
principal mines in Canada must take care of 
the needs of other friendly nations, and belated 
stockpiling. When other needs take preced- 
ence, as they have recently, stainless steel out- 
put must suffer. 

Supplies of 


Stainless 


columbium have already 
However, this element in its 


pure form is not the only means of stabilizing 


become critical. 
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stainless against carbide precipitation. The ferro- 
columbium formerly used always contained a per- 
centage of an associated element, tantalum, and 
research has indicated that a considerably higher 
proportion of tantalum will be satisfactory for 
most uses. This will stretch the columbium sup- 
ply by utilizing available ores high in tantalum. 
Use of the columbium-tantalum combination may 
require some modifications of existing mill prac- 
tices. It is also usable in some of the “superalloys” 

indications are that it is even superior for extra- 
high temperatures. 

Fortunately titanium, which is relatively plen- 
tiful, offers an alternative to the use of columbium 
in many stabilized applications. This situation was 
canvassed at length in a notable series of articles 
in Metal Progress for last November. Improved 
extra-low-carbon stainless steels also help ease the 
situation with regard to the stabilized types. Lastly, 
it is certain that many times the stabilized alloys 
are specified when the conditions of use are not 
severe enough to warrant them 

Mill Equipment 
melting stainless are 


Electric furnaces capable of 
readily available. Unless 
substantial numbers should be diverted to other 
types of alloys, melting capacity need not entail a 
bottleneck in the near future 

have 
recently been augmented by several new modern 
mills, expressly designed for handling stainless 
steel. 


Ingot preparation and rolling capacity 


With power systems, equipment and con- 
trols arranged for efficient rolling, such plants are 
an especially valuable addition to our capacity 

Finishing equipment for sheets and plates has 
been more than adequate. Furthermore, should 
the bulk of any military expansion revolve around 
applications of high-temperature stainless, the 
need for polished sheets and plates should not 
increase too suddenly to be handled adequately. 

It is apparent that the over-all picture of 
stainless capacity is one of interdependent limita- 
tions. Whatever rate of production becomes nec- 
essary will have to be achieved in harmony with 
other requirements of American industry and the 
economy of the country in general. 


Economy in lL se 


There are ways, however, in which the nation’s 
supply of stainless is being effectively extended 
today. They grow out of more efficient utilization 
of this remarkable material by designers, fabrica- 
tors and users. Producers are being more resource- 
ful in accumulating and utilizing nickel-bearing 
scrap. 

Designers today are increasingly more com- 
petent at applying the stainless steels where they 





will do the most good. With help from the 
producers’ metallurgists, they can work out 
functional concepts in terms of reliable per- 
formance, fabricating and other technical data. 
This means less waste and fewer replacements. 

Users have learned how to care for stain- 
less steel. They get the full measure of service 
from expensive equipment. Better mainte- 
nance, in itself, is a substantial conservation 
measure. 

Developments in the steel industry have 
enhanced our resources in two general ways: 
One has been a better product that will go 
further in its intended use. The other is a 
general advance, resulting in an over-all sav- 
ing of time, effort and raw materials, and thus 
stretches our available supplies. 

For a better product, some outstanding 
advances have come in rolling techniques. The 
introduction of small, backed-up rolls in 
equipment like the Sendzimir mill has brought 
thin, close-tolerance sheets and strip into 
economical production. Close tolerances on 
thickness and camber save material. The 
availability of extremely thin stock approaches 
the ideal —- that the surface of stainless is all 
that is required in many applications. 

Current laboratory work which shows 
great promise, but which is not yet incorpo- 
rated into commercial practice, involves cold 
working the nickel-chromium stainless steels 
at extremely low temperatures. It appears 
possible to obtain substantially increased 
strengths at no sacrifice of ductility. The 
process depends on the way the metal work 
hardens when it is rolled or drawn while in 
300° F. Any 
development of this nature has economic and 


the temperature range of around 


practical limitations, such as the remaining 
problem of stiffness where deflection is a 
design factor. However, this type of research 
opens up new ways of expanding the useful- 
ness of a given amount of material. 

In the same vein, recent successes in hard- 
ening stainless steel cutlery by quenching at 
very low temperatures have contributed to the 
metallurgical art. 

Formulation of special alloys for exacting 
applications has as its first effect an increase 
in the usefulness of the steel that is produced. 
At the same time, it may have stimulated new 
needs and new inroads on our present produc- 
tion. The perfection of stainless cones for 
television tubes is an example. This applica- 
tion, which we must anticipate would mean 
radar and oscilloscope tubes in war's emer- 
gency, represents a most useful technical 


advance combined with a significant new demand 
for material. 

The progress that the stainless steel industry 
has made during the last ten years toward increas- 
ing yield has contributed an extra margin to our 
store of resources. By getting a higher yield per 
ingot-ton produced, we have, for practical pur- 
poses, augmented our producing facilities. Because 
it has saved time and materials throughout the 
production cycle, this has proved one of the most 
rewarding directions for activity. 

Much of the improvement in yield has come 
out of improved melting procedures. The order 
of adding various parts of the charge, control of 
temperature and time intervals, and control of 
oxidation all have received attention. For 
example, nickel oxide sinter, added primarily to 
supply the bulk of the nickel required, results in 
highly effective decarburization. It permits the 
use of higher carbon scrap, and saves valuable 
melting time by burning the carbon out 
rapidly. 


more 
The use of the oxygen lance in the melt 
for decarburization 
present 


a standardized procedure at 
has also promoted the general avail- 
ability of extra-low-carbon 18-8. Ferrochromium 
can be supplied with 0.036 maximum carbon as 
another aid in this direction. 

Extra-low-carbon Type 304 should be welcome 
on two counts, first for its improvement in the 
yield per ingot-ton and second as a conserver of 
columbium and titanium. Except in extremely 
high-temperature service or in especially corrod- 
ible environments, the extra-low-carbon alloys are 
an adequate replacement for the stabilized types. 
They are more readily workable in production, and 
can be turned out with substantially higher yield 
than the stabilized types. Consequently, this 
development ranks high as an aid to conservation 
and efficiency. 

The extensive descaling required at stages 
between ingot and finished product has always 
required a great deal of time and effort. Electro- 
Ivtic descaling gives a better product and higher 
vield; it removes the scale selectively, leaving clean 
metal, and it is far speedier than mechanical chip- 
ping, grinding or machining. 


Summary 


The stainless steel industry has a background 
of consistent accomplishment. A steady growth in 
production and a constant improvement in tech- 
nology have laid a sound basis for future progress. 

Whatever requirements the course of history 
may impose on our producing and engineering 
facilities, the stainless steel branch will certainly 
give a good account of itself. 6 
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Improvements in 


Furnaces and Methods 


for Heat Treatment 


Any EFFORT to prepare a brief review of 
improvements in the art (and possibly science) 
of heat treatment in the 1940-1950 decade causes 
pause at the very outset. So many excellent 
pieces of new equipment stream from American 
furnace builders that any selection of a single 
installation would be an invidious comparison, 
however unintentional. Similarly, difficulty would 
be faced in picking any trend as being the 
important thing to watch in the 1950-1960 decade, 
for undoubtedly a set of manufacturing condi- 
tions that make for optimum production at 
present in one shop or on one job will not exist 
elsewhere or in the future. 

In this dilemma the safe escape is to discuss 
the principles underlying the art of heat treat- 
ment and furnace construction. When attention 
is turned in this direction, it becomes apparent 
that recent improvements have followed the 
correct application of scientific principles, and 
future advances will follow their more wide- 
spread understanding. 

Correct heat treatment of metals is contingent 
upon many factors, due to the varied require- 
ments of processed parts. The basic factors 
influencing the choice of equipment, however, 
are often restricted to a very few considerations 
such as optimum heat flow rates or the rate 
of chemical reactions at the metal’s surface. 
Therefore, it seems quite opportune to attempt a 


By Floyd E. Harris 
Furnace Engineer 
Buick Motor Division 
General Motors Corp. 


Flint, Mich. 


discussion of trends in the 

industry from the viewpoint 

of these limiting factors, 

since, if our evaluations be 

correct, we may consider any 

past or future developments 

as expedient applications of 
fundamental principles. 

Were a single quality 

to be chosen as particularly 

pertinent to rate problems 

of this nature, the choice 

would be potential, or driv- 

ing force. As is well known, 

a difference in potential with 

reference to temperature 

causes a flow of heat, while 

a difference in ehemical po- 

tential is neeessary for the 

But the control of such transfer 

rates or flows is of primary importance in eur 

processing. 


flow of matter. 


Consequently, we may well divide 
the discussion by considering first the heating 
processes and subsequently the problems of 
atmosphere control, using elementary processes 
to illustrate the importance of limiting factors. 
To the extent that these factors are favored, the 
operation of the process is improved. 

Heating Processes -- In the majority of heat- 
ing problems for metals, the controlling factor 
is the rate at which heat may be transferred to 
the metal’s surface, rather than the rate for con- 
ducting the heat within the metal itself. When 
the entire part is to be uniformly heated, and 
when no other qualifying conditions exist, heat- 
ing rates for maximum efficiency may be readily 
given, particularly for the relatively high tem- 
perature processes —— those above 1000° F. Here 
radiation is the predominant transfer factor, and 
the anomaly is presented that the hotter the piece 
must be, the greater is the furnace capacity per 
unit hearth area, even though the heat added per 
unit of metal weight also increases with temper- 
ature. This is due, of course, to the fact that 
radiation increases as the difference of the fourth 
powers of the temperatures of emitting and 
receiving surface. 

Now this fact is effectually applied in furnace 
construction by the zoning principle; as applied 
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illustrated in 
A minimum of two zones (or two rela- 


to the continuous furnace it is 
Fig. 1. 
tively independent sections) is required for con- 
trol. By far the greater amount of 
transferred in the first or heating zone, where 
the temperature differential between the radiat- 


heat is 


ing wall and the metal surface is comparatively 
large. In contrast, the temperature-attainment 
zone is one of low heat input, furnace to work. 
The control setting for either zone may be that 
of the required final metal temperature with the 


Head Temperature — 


75° below final temperature desired), the heat 
input is automatically reduced to about one third 
that used in the earlier heating period. The tem- 
perature of the entire charge then tends to equal- 
ize well below the process temperature, and the 
eycle has maximum efficiency and uniformity. 
High-Head Heating It is from 
Fig. 2 that the time per cycle may be decreased 
below that 
be termed “high-head heating”. 
very general divisions of this 


obvious 
described. Such short eyeles may 

We find 
first, where the 


two 


entire part is to be uni- 


formly heated, and second, 








Furnace 
Temperature 


Stock Temperature 


Jemperature 


— Heating Period 





-Attainment Period 


where the heating is lim- 
ited to certain sections of 
the part, or to quite re- 
stricted portions of a given 
section. 

Heating of forging bil- 
lets is a typical example 
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exceeding five times those 














\_ Heaters 
Fig. 1 


following provisions: (a) The control point 
for the heating zone must be near the end 
of the the direction of stock 
travel, and (b) the rated hourly capacity in 
lb. per sq.ft. of hearth area must not be 
exceeded. 


section in 


For steel, the capacity ranges 
from 20 Ib. per sq.ft. per hr. at 900° F. to 
80 Ib. per sq.ft. per hr. at 2150° F., 
in Fig. 2. 


oF 


as shown 
“Hearth area” is defined as that 
space which is uniformly covered by the 
charge. 


e. 


The problem is quite similar in mass 
loading with the batch-type unit, since the 
heat input rate again must decrease as the 
control temperature is approached. Figure 3 


Head Temperatur 


is for a recirculating pit-type furnace suit- 
able for heating a dense charge of small 
parts to lower temperatures than are 
nomical in equipment sketched in Fig. 1. 
(The charge is really dense, as its weight 
is over 40% of that of a solid piece of metal 
of the same over-all When 


above the charge 


eco- 


dimensions! ) 
(4) 
(Point A 


the control couple 


reaches 77: on the curve, or 
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Sketch of Continuous Furnace (Below). 
Curves at top give approximate temperature relationships 
between radiating furnace wall and charge moving through 


given in Fig. 2 
attained with 


may be 
proper con- 
trol when care is taken to 
expose all surfaces of the 
heated part. In general, the 


surface-volume _ relation- 
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Fig. 2 — Relationships Between Temperature of 
Radiating Furnace Wall and Rated Capacity of 
Continuous Furnace, When Head Temperature 


(Fig. 1) Equals Temperature of Work at Discharge 





ship of the part must also be uniform for 
this rate of heating. Fuel-fired units, 





designed for specific operations, as well as 
induction equipment at moderately high 
frequency, are finding many feasible appli- The author pays tribute to the 
cations in this field of high-head heating. American furnace builders and 

When the rate of heat transfer fo the points out that existing automatic 
piece must be balanced with heat flow rates 


shes and semi-automatic devices, both 
within the metal itself, a great variety of 


for generating protective gases and 


practices are to be expected, and every : ; 
example will have its optimum set of for putting heat into metal parts, 


requirements. Take for instance Fig. 4 on may be applied advantageously to 
p. 66, which shows selectively hardened a far greater extent than at pres- 
areas on a cam; a special machine and a 


ent. A few concrete examples illus- 
propane-oxygen burner head have devel- 


trate the general principles. 
oped a closely controlled pattern. Another 


instance is a flywheel ring gear with 











medium carbon content. Its requirements 

are hardened teeth, and a limited hardness 

gradient to the unhardened back (Fig. 5). This examples depend on properly engineered com- 
may well be heated with a circular induction bustion principles and heat transfer factors. 
block (using high-frequency current) while the Silver soldering of two quite different sheet 
gear is rotating. After reaching correct tempera- metal sections is another illustration. Here the 
ture at the surface, it is dropped and held for a solder must be melted in such a manner that 
short time to level out the temperature, and the the joint between the plate and the pipe (Fig. 6) 
teeth are then quenched in a timed water spray is properly filled. This means that heat must be 
to produce the treated section shown in Fig. 5. accurately applied and distributed to the pipe 
Again, on small sections which require moderate and plate. The cap, of heat resisting alloy, 
heat additions, a flame from the simple gas-air affords this distribution; its tip extends into the 
mixture may have interesting applications. Both pipe and vents normally to the pipe in line 


with the solder ring. Auxiliary venting 





through the shoulder of the cap proportions 
Atmosphere Temperature ——» | the heat transfer to the plate into which the 
Point A e pipe fits, and the upper portion of the cap 
including the tip remains at a fairly uniform 
temperature (approximately 1500° F.) The 
use of the cap, fitting closely as it does to the 


> Time - Temperature Curves burner tip, demands a sharp, stable flame, 
at Points in Charge 


since combustion must be complete in the 
restricted volume within the cap. The length 
of the burner tip and the clearance provided 
for the auxiliary pilot mixture are other 








important considerations, since enough heat 
must be provided to the mixture to stabilize 
the flame without unduly heating the tip 





Temperature, °F 


proper, which would increase the velocity of 
flame propagation and cause backfire 

It may not be amiss to mention a means 
of cooling as an example of temperature con- 


Furnace —+4 trol and heat distribution, for example, low- 
"ser fre ==: 














temperature baths of molten salts, in which 








~ [+ Fon | 
AW ; large charges of heated parts are cooled. 
] : 














r 


Fig. 3 Time-Temperature Curves for Con- 

trol Point (4) and for Three Points Within 

40 60 80 100 120 7 140 Closely Packed Charge of Small Bolts, Heated 
Elapsed Time in Min to 850° Fin Recirculating Pit-7 ype Furnace 
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Fig. 4 — Hardness Pattern on Cam 
Choosing air at moderate 
pressure as the safest and most 
economical coolant, manifolds 
are provided for the entering 
and effluent air. These mani- 
folds are connected with steel 
tubes of moderate section and 
the tubes extend down the side 
of the bath, across and up the 
opposite wall, thus partially en- 
closing the space which receives 
the parts to be quenched. Here the limiting fac- 
tor of heat transfer is not from the salt to the 
exterior pipe wall, but rather from the interior 
wall to the moving air. When this transfer fac- 
tor is favored by providing a reasonable 
pressure drop between entrance and exit 
manifolds, the air will blow off at a tem- 
perature very close to that of the bath 
proper-— a condition approaching maxi- 
mum efficiency 
Necessity for atmosphere control in 
many heat treating operations is responsi- 
ble for new methods of heat transfer and dis- 
tribution, and we may expect further 
improvements with expanding needs for improved 
atmospheres. 


many 


Such demands have already accel- 
erated the use of radiant-tube heating, and 
improvements in high-temperature recirculating 
fans--to mention two important adjuncts. In 
such devices it is important that the flow of the 
gases be accurately controlled, and this, in turn, 
requires that furnace structures be 
airtight. 


relatively 
Problems associated with proper seals 
and close fitting mechanisms operating at ele- 
vated temperatures need careful evaluation. 
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The objective of the ensuing section will be 
to aid in recognizing the limiting factors in 
atmosphere processing. 


Furnace Atmospheres 


Perhaps the greatest impact of correct fur- 
nace atmospheres is found in the heat treatment 
of finished parts. Here an evaluation of the 
reactions which may occur at the face or surface 
is essential for a correct choice and control of 
the atmosphere. Ideally, only those reactions 
desired at the surface should be allowed to pro- 
ceed in the work chamber; the atmosphere itself 
should be prepared outside the furnace proper. 

For steels, the chemical potential and reaction 
capacity of the gas phase with respect to that 


Fig. 5 Portion of Flywheel Ring Gear, 
Sectioned and Etched to Show Hardened 


Surface Grading Into Unhardened Roots 


of the solid is chiefly concerned with two ele- 
ments, oxygen and carbon. A great number of 
gaseous compositions may be obtained in a 
practical manner by varying the ratio of air 


and hydrocarbons fed to 


Solder Ring Pipe the atmosphere generator 


as is shown in Fig. 7, 
Plate applying to methane. Many 
of these gas compositions 


have industrial application, 





and we may view them in 
Combustion 


Chamber the order of decreasing 





oxygen potential (and in- 
creasing carbon potential 
which varies as the air 








decreases in the reactant 
mixture. 

The products of com- 
plete combustion with the 


oe water content lowered by 
/ 
cooling (Line 1 in Fig. 7 








hig. 6 Burner and Cap As- 
sembly for Silver Soldering Pipe 


Into Flanged Hole in Plate 





may be usefully applied in tempering operations 
1200” F. 
and a flow sufficient to exclude air, a “controlled 


below Using a_ well-sealed chamber, 
oxide” finish which appears to be part of the 
metal itself is readily obtained on bulk loaded 
parts, such as is indicated for threaded bolts in 
Fig. 3 
of cooling from the process temperature, since 
the surface finish and the film 
gives added rusting. The 
obvious advantage over richer atmospheres is 
the of 


explosion hazards 


A quench in soluble oil is a safe method 


is retained oil 


protection against 


found in elimination low-temperature 


C02] He0 | CO | He | Ne [Crs 


cial processes. While the composition shown is 
not a panacea for all atmosphere troubles, the 
operating principles for the converter are quite 
elementary and large quantities of this carrier 
gas may be continuously produced with moder- 
ale al 


Many desirable processes are vitally con- 


eare and attention and a relatively low 
cost. 
cerned with the carbon potential, and we may 
well at length the correlation 
between this gaseous mixture and the commer- 


cial requirements. 


consider some 


The functions of the continuously flowing 
carrier gas in the work chamber 
to purge it of 
ucts and to prevent contamination by 


spent reaction prod- 








115|2000), — | — |865| 


_ infiltering air. Referring to carbon, a 





oT 
| Aa Line | 


In Exothermic 
Converter 


60} 


high potential and a low capacity fac- 
tor the 
These requirements are met by 
CO content (20% more) with the 


are desired in carrier gas. 


high 


or 





xe Zz 
In Endothermic | Line 2 


| Converter 
-/B8OL 


0 2 «650 100 
% Air for Complete Combustion 


Heat Evolved 


It Varies 











Btu_/Cu. Ft of Methane 


- Line 3 


{bsorbed) 


fir 


Fig. (or by 


Converter as With in an 


Moisture reduced to this value 
(60° F. dew point) by cooling 
Dew point, 60° F, 

Dew point, 8° F. 


fa? 


(bi 


fc) 


The composition shown on Line 2 of Fig. 7, 
representing the richest mixture obtainable with 
the exothermic converter, has a definite field in 
heating operations where prevention of scale 
(or reduction of oxides) is of primary impor- 
tance. Such an atmosphere may be produced 
very cheaply and with little attention. However, 
the composition is decarburizing* to all but very 
low-carbon at the higher 
operating temperatures, and its use is limited to 


parts where the surface concentration of carbon 


steels, particularly 


is of no consequence 
Development of the endothermic generator 
wherein heat, aided by suitable catalysts and 
precise of 


of 


flow control, produces carrier gas 
of Line 3 


is one of the outstanding accomplish- 


approximately the composition 
Fig. 7 
ments in aiding atmosphere control in commer- 

*A 0.005-in. shim 
be reduced to 0.02% 
when heated 


stock of 0.14% carbon 
carbon at 2050° F. in 


may 
15 min. 
in a 


gas composition which approxi 
mates Line 2 of Fig. 7. 

4 0.005-in. shim stock of 0.14% 
concentration of 0.22% 


C had a carbon 
after 1's hr. at 2030° F. with 
this approximate composition. 


| 


40 | 20(b)| i20/200|620, - | 


| 
neslomeslanoleo |385 


1 tmosphere 
1ir- Methane 
Mixture. and Representative Atmosphere Compositions for 
Three Conditions. Reactants at 60° F., products at 2000° F. 


low H,O and CO, contained in the 


composition shown in Line 3 of Fig. 7 





a5 | 
Consequently it is quite inert to most 
steels at the usual treatment tempera- 
tures. Additions of methane or other 
hydrocarbons to this carrier gas allow 
carbon additions, while increasing the 
H.O and CO, contents may deplete the 
surface carbon during heat treatment. 


Fig. 8 — Carbon-Depth Gradient Through Plate 
Spring, Formed of Cold Rolled, Low-Carbon 
Steel, at Various Stages of Heat Treatment 


120 


Concentration Gradient After 
Carburizing- 


Desired Carbon Content 
of Spring ~ 














ie" Plate Thickness 


Heating for copper brazing of parts 
above 2000° F. is best done by exposed electric 
resistors, and care must be taken to avoid a high 
methane content which may deposit carbon on 
the The catalytic converter may then 
be supplied with a slightly higher proportion of 
air, so that the dew point of the product ranges 
from 30 to 40°F. (as compared with 8° F. for 
the slightly carburizing composition quoted?) 
The effect of the higher dew point, in general, 
is to eliminate the 


steel 


resistor. 


methane in final mixture 
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although the converter con- 
ditioning, the activity of the 
catalyst, and the rate of gas 
flow are factors which must 
be correlated for safe opera- 
tion. 
position of Line 3 with 8° F. 


When making the com- 


dew point, as is customary 
for carburizing operations, 
sooting of the catalyst must 
be checked after a reasonable 
period of operation. Addition 
of steam to remove carbon, 
an endothermic reaction, is a 
promising method of return- 
ing the catalyst to its opti- 
mum condition and in a 


controllable manner. 


coal handling and so it often 
gets less consideration than it 
deserves. Since the gas may 
readily be strengthened by 
hydrocarbon 
weakened by 

carbon dioxide 
undoubtedly the 
able 


additions, or 
increasing the 
content, it is 
most adapt- 
general-purpose carrier 
gas commercially available at 
the present writing. 


{dvances 


Vajor 


little doubt 
but that the major advances in 


There can be 


furnaces and methods of heat 
treatments during recent years 


Carburizing —— This cata- 
lvtic gas with methane addi- 
tions continues to be the most 
practical atmosphere for or- 
dinary carburizing practices. 
However, for special cycles 

often 


very desirable from a 


manufacturing viewpoint 
a carrier gas weaker with re- 


spect to carbon capacity may 


Floyd E. Harris 


H' GRADUATED from the University 
of Michigan in the Class of 
1914 as a Bachelor of Science in 
Mechanical Engineering and, being 
of Flint, Mich., naturally 
got a job at the Buick plant. Shortly 
thereafter he moved across the state 
to Muskegon and took charge of heat 
treating 


a native 


Continental 
Motors until Uncle Sam made him a 


operations at 


. Since 


stively 


are found in atmosphere appli- 


cations. Atmospheres have 


great advantages, but care is 
necessary to keep them under 
control. Slight changes in com- 
position often have a compara- 
large influence on the 
rate of addition or removal of 
carbon; this characteristic ob- 


viously affords the metallurgist 


be valuable. Such a gas, made 
from products of combustion, 


with water vapor removed Division of 


and then “re-formed” by pass- 
ing it through hot ¢harcoal, is 
very low in hydrogen and is 
free of methane. It has been 
used in the manufacture of in Metal Progress 
corrugated clutch springs, 

formed cold from low-carbon plate, and carbu- 
rized throughout sufficiently for surface hardness 
of C-55 Details of this 
interesting practice and its economic advantages 
have been given in Metal Progress tor June 1948 


For the present it is sufficient to reproduce Fig. 8, 


oil quenched in die 


which shows the carbon gradient, surface to cen- 
ter, of this spring after carburizing in carrier gas 
plus methane. The next step in the cycle, usually 
at a higher temperature, is the leveling off of the 
carbon-depth gradients on both top and bottom 
of the This without 
addition or removal of carbon, to produce a sub- 


spring. is accomplished 
stantially homogeneous concentration of 0.45' 
Here 


gas (re-formed products of complete combustion 


carbon throughout the section a charcoal 
is often the necessary carrier, particularly if the 
final desired concentration is 0.607 C or lower 
This mixture of CO and N, may be readily made 
commercially, but it does require labor for char- 


Vetal Progress: Page 68 


Lieutenant in Army Ordnance 
1919 he has been with Bob Schenck’s 
metallurgical group at Buick Motor 
General 
His ability to ipply the 
tal physical and chemical principles 
in the design of modern furnaces for 
heat treatment in mass production 1s 


le arly shown in his numerous papers 


many opportunities to improve 


manufacturing costs and qual- 


Motors Corp ity standards in metal process- 


fundamen ing. This very activity, 

however, demands more care- 

ful choices of operational pro- 

cedure, as well as a much 
closer evaluation of the limit- 
ing factors. 

Heat application without atmosphere con- 
tamination, in many processes, is solved by the 
radiant tube, and the development of suitable 
high-temperature recirculating fans is also 
responsible for commercializing many desirable 
processes. 

Establishment, by experimental data, of a 
rationale for commercial procedure whereby the 
balance between supply in the gas phase and 
diffusion in the solid phase may be properly 
controlled, is in great part responsible for the 
above developments. Future progress will prob- 
ably be made only as these factors are better 
understood. While carbon control continues to 
hold the major interest in steel processing, much 
has been done with nitrogen as well. 


with 


In many 


processes steel and other metals, we 
may undoubtedly expect continual commercial 


developments, based on the control of surface 


reactions i) 





Annealing 


of Ti and Zr 


Ix OUR PREVIOUS ARTICLE on fabrication 
of titanium and zirconium (Metal Progress 
for August), emphasis was placed on the great 
importance of nitrogen, oxygen and carbon, 
which are easily picked up by these reactive 
metals during their primary production. The 
same impurities are of principal concern in 
annealing practice. If a scale is formed dur- 
ing annealing, the problem of pickling may 
be introduced. 

Since the rates of absorption and diffu- 
sion of oxygen and carbon are 
not very rapid up to temperatures of about 
1300° F., heavy sections have been annealed 
in salt baths 


nitrogen, 


or even in air with a mini- 
mum of contamination and resultant loss in 
ductility. In the authors’ opinion, however, 
the annealing problem has been treated far 
too lightly and the wrong impression has been 


fir Annealed Titanium; Nitric-Hydrofluoric 
Etchant; 500X. Scale on top; underneath is 
hardened, lighter etching layer (about 0.10 in. 
wide on the print) which is enough different 
from metal crystals below to lead to the belief 
that it is metal high in oxygen and nitrogen 


By A.M. Bounds and H. W. Cooper 
Chief Metallurgist Metallurgist 


Superior Tube Co., Norristown, Pa. 


given that titanium and zirconium may 
be annealed by methods similar to those 
used on the common metals. Nothing 
could be further from the truth when 
light sections such as strip, tubing and 
wire are considered. 

Up to approximately 1300° F. these 
metals absorb hydrogen in copious quan- 
tities. Although hydrogen has not been 
shown to be as embrittling in its action 
as the other gases, there is still a ques- 
tion whether it is safe to permit these 
metals to become loaded with hydrogen. 
Until proved safe, hydrogen atmospheres 
should probably be ruled out. 
ated ammonia is, of course, much worse 

because of the hardening and embrittling effect 
of nitrogen, which is absorbed rapidly at higher 
temperatures. 


Dissoci- 


Fuel gas atmospheres contaminate 
the reactive metals with carbon, nitrogen, oxygen 
and hydrogen, as hot titanium and zirconium will 
rapidly extract these elements from gaseous com- 
pounds. Open annealing causes the formation of 
a nitride-oxide layer that is extremely hard and 
acid resistant. We know of one instance where 
more than 40 abrasive belts were worn out in 
removing such a scale from less than 100 ft. of 
strip. 

For light then, we must consider 
inert gas atmospheres or vacuum annealing. While 
purified argon produces a satisfactory anneal, it is 
extremely difficult to prevent slight infiltrations of 
air when argon is used in conventional controlled 
atmosphere furnaces. This is particularly true 
where long, thin objects must be annealed through 
muffles which necessarily are partially open to the 
air at the ends. 


sections, 


If fully sealed retorts are used, 
one may as well evacuate the retort as to fill it 
with expensive inert atmospheres which must be 
thoroughly purified. recommend 
vacuum annealing for light sections of titanium 
and zirconium. 

When an attempt was made to pickle samples 
of titanium tubing that had been annealed in air, 
the metal was attacked rapidly at the few spots 
where an opening existed in the scale, and the scale 
was affected scarcely at all. Similar samples 
annealed in argon could be pickled bright if not too 
heavily discolored, but it has not always been pos- 
sible to do a good pickling job where a bluish dis- 
coloration has developed. 


Therefore, we 


A vacuum annealed 
sample is clean, bright, and (Continued on p. 100) 
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Prepared Pastes 


for Brazing Material ‘mn 


- 
I URNACE BRAZING has become so widely 
used in production of steel assemblies that it is 
unnecessary to describe it in detail. The general 
procedure is to assemble the close-fitting individual 
parts, place some brazing metal (usually copper or 
a silver alloy) in the immediate vicinity of each 
joint, and heat the assembly in a protective atmos- 
phere to a temperature where the brazing metal 
melts, penetrates and seals the joints. Since furnace 
brazing is primarily a mass-production process, 
the costs of the materials and the associated opera- 
tions (especially labor) are important. We find, 
therefore, many current methods of applying the 
brazing material. 

Snap rings of copper wire are most common, 
but have some drawbacks. Many times they fall 
off unless lacquered or cemented in place, which is 
an extra operation. They must be cut to size and 
formed, and, of course, they must be cemented on 
bottom-side positions. 

Copper slugs are even more difficult to position. 
(If weight must be controlled, it is much easier to 
extrude a given quantity of paste, as will be 
described later in this article, than to produce a 
slug of given weight.) 

Electroplating the contacting areas requires 
expensive equipment and often leaves corrosive 
residues which attack the work and the elements. 

Metalizing is also a costly proposition and the 
equipment is rather expensive. In addition, the 
slightly oxidized surface is bad on interior parts 
where the protective furnace atmosphere does not 
reach only too well. 

Powder metals have also been used as such, 
but they have essentially the same drawbacks as 


slugs. Powder often becomes damp and lumpy 


By L. G. Klinker 
Chief Engineer 
Vetals Refining Co. 

Division of Glidden Co. 


Hammond, Ind. 


and does not flow readily 
onto the parts which lend 
themselves to such proce- 
dures. It is also very diffi- 
cult to control the quantity. 
A metallic paste, prop- 
compounded and = ap- 
plied with specially designed 
equipment, has many ad- 
vantages, which this article 
will demonstrate. However, 
it may first be desirable to 
refute the idea that prepared 
pastes are too expensive. How do they com- 
pare with copper rings, for example? 
Suppose the copper is applied in a ring 
‘4 in. diameter and made from No. 26 copper 
wire. An average cost of fabricating such 
rings in your own shop will be around 30¢ 
per 1000. (If bought outside from a ring 
service organization, the cost would probably 
be around $1.00 per 1000.) There are approx- 
imately 9000 such rings in a pound, or the 
fabricating cost in your own shop is 9 x 30¢ 
$2.70 per Ib. plus the cost of the wire itsell 
(at least 30¢ per Ib.) and so the cost of the 
brazing copper only (before it gets on the 
$9.00 per Ib. if fabri 


cated rings are bought) 


part) is $3.00 per Ib. 
Even if copper in 
paste form costs as high as 75¢ per tb., and 
ready-prepared pastes are available at a price 
per pound of contained copper substantially 
below this, the cost of brazing copper in ring 
form will be three to 12 times that of brazing 
material in paste form. 

Figure 1 shows the ease with which paste 
can be placed at the joint. Fast application 
is, in fact, such a major saving that home- 
made pastes of copper powder or copper oxide 
have been widely used. This brought some 
new problems into the picture: 
settle 
quently, can’t be applied by gun methods: 


Homemade pastes and, conse- 
there are carbon residues from the vehicles: 
they will dry out and flake off the part; their 
formulation takes a lot of variable 
results follow a change in the metal powder 
sources or variation in the vehicle; they are 
messy to handle, particularly in the summer 


time; 
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time; a lacquer base causes considerable waste 
from setting-up overnight or thickening in use. 

All the above disadvantages can be elimi- 
nated by intelligent formulation of commercial 
chemicals, given the necessary preparatory 
investigation and 
This 


able applicators —has now 


manufacturing equipment. 
together with the development of desir- 
been achieved. 
Several general-purpose pastes have proven 
themselves, since, in addition to the economy in 
first cost demonstrated above, they have several 
more tangible advantages as compared to rings: 

1. It is unnecessary to stock a number of 
different diameters of wire. Predetermined shots 
of paste give a measured source. 

2. There is no need to make up mandrels 
on which to wind rings or tie up springmaking 
machines or lathes. 

3. Production departments are generally 
optimistic about the number of parts they will 
want, and since customers demand immediate 
service, enough rings to do the maximum num- 
ber are made. If orders fall short, many rings 
are wasted. This is not so with paste. 

1. There is no wasted productive time when 
operators are untangling linked or split rings. 

». Paste is handy to apply automatically in 
conjunction with assembly operations. See Fig. 
2. Another method is to merely dip one of the 
parts to be assembled into a constant-level bath 
prior to press fitting. The paste acts as a lubri- 
eant in assembly and deposits the necessary 
copper at the junction. 

6. The difficulty of threading a tight cop- 
per ring on long projections is avoided just 
dot on a few spots of paste. 


Fig. 1 {ssembling a Fan Ring Containing 
18 Joints (Courtesy Burgess-Norton Mfg. Co.). 
This was formerly a welded assembly; brazing 


i Fe ' 
 # Oe 


i 
‘ 


Copper-lron Mixture for Brazing 


The new brazing pastes are being marketed 
under the trade name “Cubond”. 
tains 4% 


Type 155 con- 
iron and the vehicle breaks down on 
heating to reducing gases, the essential elements 
of the furnace atmosphere for brazing, so no 
\ wet- 
ting agent is present to facilitate application to 
oily parts. No fluxes or other chemicals are part 


contamination comes from the vehicle. 


of the formulation. 

As some individuals doing furnace brazing 
know, introduction of iron into the copper paste 
decreases the fluidity of the brazing material, 
thus achieving the following properties: (a) 
stronger brazed joints than with straight copper 
since better “filleting” eliminates “notch effect”; 

b) savings in copper. 

Economy of copper is apparently tied in 
with the thickening-strengthening effect of the 
iron. Reports indicate that on dip, brush, and 
spray jobs, such as are common in the refrigera- 
tion and automotive industries, only two thirds 
of the usual copper brazing material produced 
equal joint properties. Excessive running from 
the joint is avoiced this apparently is the 
main reason. A paste with 4% iron is a general- 
purpose material, although one with 12% iron 
is available. 

When considering the uses where the thick- 
ening effect is beneficial, several examples can 
be cited: 

1. Screen brazing with copper sometimes 
“blinds” screen openings (too much fluid cop- 


per) unless the units have been specially 


processed. 


with the use of copper rings could not compete. 
Operator is applying paste with an extrusion 
gun —one spot at each joint is sufficient 





2. It may salvage stampings or screw 
machine parts where joints are too wide to be 
filled by ordinary copper; the more viscous 
Cu-Fe alloy bridges the wider gaps with a 
pressure-tight joint. Many salvage jobs using 
the more expensive silver solder have been 
eliminated in this manner. 

3. It eliminates drops of excess copper 
which run to lower surfaces of 
parts. 


precision 
Otherwise they must be ground off. 

1. It aids in confining the copper to a 
given area, indiscriminate 
running on such parts as those which must 
be carburized in later operations. 


thus preventing 


Copper Pastes 
Two highly successful general-purpose 
pastes are labeled Cubond Types 151 and 153. 
The difference is in the vehicle: Type 151 
thins with heat and contains a wetting agent 
and an anti-spattering agent. The vehicle 
reverts entirely to reducing gases and the 
amount of carbon residues is nil. It is sub- 
stantially nonsettling and will not dry on 
exposure, nor flake off. It varies in viscosity 
with temperature so when the teraperature 
rises as the part goes into the furnace, paste 
placed in one spot flows around the entire 
joint. Type 151 also contains fluxes of the 
borax - boric acid type. 
Type 153 is a suspension, the base of 
which does not thin with heat. 
wetting agent. 


It contains a 
This carrier 
or vehicle is particularly suited to furnace 


It has no fluxes. 


brazing since, on heating, it decomposes sub- 
stantially to hydrogen and carbon monoxide 

the basic gases making up the usual reduc- 
ing atmospheres. It may be thinned to paint 
consistency for brush applications with water, 
ethylene glycol, or glycerin. (Glycerin, being 
hygroscopic, tends even further to prevent 
drying.) As delivered or as thinned it does 
not change appreciably in viscosity with nor- 
mal temperature changes. 

Generally speaking, low-carbon steels of 
the 1010 or 1020 grade or B1112 screw 
machine stock are the ones most often brazed. 
Because of the scrap situation in the steel 
industry, the “residuals” are building up in 
plain carbon steels so they often approach a 
low alloy. Each alloying element tends to 
affect the fluidity of the copper which brazes 
it. A flux takes care of a variety of residuals. 
Likewise, low-alloy frac- 
nickel, 
“Wetta- 


steels containing 


tional percentages of chromium, 


molybdenum or copper are brazed. 


bility” is increased by the flux and stronger 
joints result. 

Fluxes in the brazing material take care of 
particles of oil and dirt remaining after a less-than- 
perfect cleaning. Lastly, tests indicate that the 
presence of flux increases the strength of joints 
materially. This was the final reason for its inclu- 
sion of the brazing compound. We assume this 
to be due to the extra-fluid, uninterrupted alloy 
between the copper and the absolutely clean steel 
surface on which it spreads. 


Fig. 2 Completely Automatic Application of Copper 
Paste During of Pipe Joints 
L. & L. Mfg. Co.). Cut-away shows blob of paste 


entering as side outlet is being pressed into place 


{ssembly (Courtesy 


Applicator units have been developed which 
will, at the user’s discretion, apply the paste as an 
extrusion in the form of rounds or ribbons in 
definite quantities depending upon trigger setting 
The guns are for hand or pneumatic use as 
required. Consequently, a well-thought-out scheme 
for economizing in labor and material is now 
available to the fabricating industries. Copper and 
copper-iron brazing pastes offer a source of inex- 
pensive brazing compound that can be applied with 
the maximum speed and minimum waste, and 
hence will inevitably increase the applications of 
this method of joining in mass production. 6 
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Soft Soldering 


in Production 


ry. 
Ih ANSITE fixtures were pre- 
pared for inner case (left) 
and outer case (right). 
First assembly operation 
is to flux brass stampings 
for base of either case and 
place them in fixture as 
shown. Other necessary 
parts and prefabricated 
solder bits are in the 


respective foregrounds. 


By Charles H. Yetman 


Development Engineer 


{merican Emblem Co., Utica, N. Y. 


Being an entry into the contest 
“Economy in Production With 


| gree cage To reduce prohibitive 

costs and speed up slow produc- 
tion occasioned by soft soldering, with 
hand torch, inner and outer case 
assemblies of the “Ruliter” cigarette 
lighter. Material is 0.022-in. brass. 
Length of seams in inner case: 6 in.; 
in outer case 4°, in. All seams fluid- 
tight. Finished cases assemble with 
push fit. 


( Vor RATION Two For inner 
case assembly, flux shell and 
place it over transite rib, 
properly positioned inside 
flange on base For outer 
case assembly, drop flint tube 
over fixture’s vertical copper 
pin, thrust through hole in 
base, and drop solder ring 
over the tube. Tubes must be 
perpendicular to bases and 
positioned to 0.002 in. 





() PERATION THREE Slip the curved plate, solder ( PERATION Four For inner case: 

disk and aligning block into shell of the inner Drop retainer tube through 
case (left) Shell of outer case is fluxed, posi- hole in aligning block (Out- 
tioned on base, and solder disk dropped into shell. er case is completely assembled.) 


Conveyer belt carries assemblies through induction heating coils made of '4 x %-in. copper tubing. 


Equipment: Toeco 742-kw. motor-generator, 9600-cycle; two work stations, 20-sec. heating cycle. 


RESULTS 
Production rate doubled. 
Leakers eliminated. 
Repairs of misaligned 

tubes reduced 98%. 
No excess solder outside 
cases. 
Buffing time reduced 20%. 
Solder cost reduced 50%. 
Conveyer operation and 
mechanical unloading 
reduces handling costs. 
No scrap cases. i} 
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Cleaning and Finishing 


For Product Index 


see page 121 





Advanees in 


Production Methods 


in Metal Finish 


Mera FINISHING has made long. strides 
in the past five years 
further 


perhaps has advanced 


than in any similar period in its past 
Numerous instances of advanced equipment were 
on display at the @’s National Metal Congress 
late in October 
Technically and scientifically, it is a hale and 

To 


various 


and Exposition in Chicago, 
hearty industry, growing in size and scope 
briefly 


divisions, let 


summarize its progress in its 
us start with 

Metal Cleaning -—- A newcomer in this depart- 
ment is the “di-phase cleaner” and the “three- 
the first 
mixture of an aqueous alkaline solution and a 
hydrocarbon solvent is used. In the bath these 


materials separate into two layers and the soil 


step compound”. — In mentioned, a 


is removed by the phase which preferentially 
wets or dissolves it. Diverse soils are removable 
and the operation is free from hazards. Because 
of the di-phase 
cleaning is highly adaptable to varying shop 
conditions. 


variable schedules possible, 
This type of cleaner has been found 
particularly applicable to the removal of buffing 
compounds and similar stubborn soils, and it 
has often eliminated the necessity for solvent 
degreasing. In the “three-step compound” (of 
the phosphate type) rust, then oil, is removed, 
and finally the surface acquires a good “tooth” 
for paint. 

The liquid abrasive blast has come into its 


i 


By Adolph Bregman 
Consulting Engineer 


Consulting Editor for Metal Progress 


New York City 


the 
pelled by water instead of air 


own, abrasive being pro- 

this 

be 
of 


course, 


In manner a fine finish 


may produced with a wide 
range abrasives. 
ot 
hazard, and dry steel shot may 


result rust 


Dry sand, 
involves a_ silicosis 
in spots from em- 
Water as a 
eliminates 


bedded fragments 
propelling medium 
method 


thick sus- 


these evils; a common 


make a rather 
of water, 
and then give this the necessary 
velocity, as a jet, 


is to 


* pension abrasive in 


we 


ne 


by means of 
Other forceful 
cleaning, 
of 
solution against the work, may 


compressed air. 


methods of which 


throw large volumes clear 
also be thought of in this con- 
nection. (Nonclogging paddle wheels, or rotary 


pumps with rubber impellers, are necessary 
when metal dirt or chips are likely to be mixed 
with the work.) 

An important pestwar improvement in metal 
cleaning is the sodium hydride descaling process 
for stainless steel, which has found wide appli- 
cation, especially in plants which are in a posi- 
tion to install equipment for handling the fused 
caustic soda and hydrogen 

Electropolishing of silver and stainless steel 
is also now an established procedure, especially 
on flatware. The combination of electropolishing 
and chemical polishing on aluminum is said to 
produce a finish equal to the anodizing process 
for its reflectivity. Chemical polishing has greatly 
improved the treatment of aluminum and its 
commercial alloys 

Several and eflicient machines 
were to be seen at the Chicago Metal Show; for 
example, a degreasing unit, complete, ready for 
operation immediately after service connections 


interesting 


are made, and embodying hot solvent tank, cool 
solvent and final 
Work 


rinse, rinse in pure 


loaded and unloaded at 


concen- 


trated vapor. is 


*Grateful acknowledgment is made to Nathaniel 
Hall of G. B. Hogaboom, Jr., & Co., for of 
information from his talk on “Post-War Develop- 
ments in Plating” before the Metropolitan Section 
of The Electrochemical Society New York City 
on Nov. 8, 1950. 


use 
in 
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changed and more adaptable to auto- 
matic straightline installations; they 





Advances in metal finishing 


methods of brightening 


review. Plating of many alloys 


ously 


today and tomorrow. 





par- 
ticularly electroplating and chemical cent 
have been so 
striking in American postwar history that 
little more than mention of the outstand- 
ing ones can be attempted in a short 
two or 
even more metals deposited simultane- 
has been perfected commercially. 
each for a specific important application. 
Bright platings, even on fairly rough sur- 


face, are saving much labor in polishing. 


Electroforming, sputtering, vacuum evap- 
oration are all important techniques for 


require much less stockroom inventory 
than would polishing wheels. 

Liquid abrasives are a fairly re- 
and successful neweomer in the 
finishing field. These are polishing 
compounds applied to the wheel in 
aqueous (preferably) or nonaqueous 
media by a spray which may be 
operated with a foot treadle so the 
operator's 


hands are free. Liquid 


abrasives are said to spread more 
uniformly over the wheel, give longer 
wheel life, and to save much work- 
man’s time as well as material used 

Another innovation in production 
methods consists of the automatic 
polishing of steel in the flat, then 
phosphate coating and lubricating it 
to protect the surface during later 
forming operations. Some automobile 








the same station, and carried automatically 
through the tanks in rotary baskets, thus being 
adaptable to small objects that require tumbling 
for a 100% clean-up. Devices are also available 
which include a motor-driven basket and a cycle 
(automatically controlled) in a vapor chamber. 
Attention is given to auxiliaries which minimize 
drag-out, which is not only costly but may be a 
nuisance to adjoining departments. 

Another labor-saving device is a rolary drum 
washer, set on such an incline and run at adjust- 
able speeds so 1 to 342 cu.ft. of small, loose parts 
can be cleaned per hr. that is to say, about 
half a ton of closely packed items such as cold 
headed parts. 

Mechanical Finishing 
art but growing in extent. 


Tumbling is an old 
Costs in modern 
equipment are low and excellent finishes are 
obtainable. For example, ball burnishing will 
produce lusters very close to the mirror finish. 
Belt polishing is also coming back into 
favor. More adaptable and more rugged equip- 
ment, together with contact wheels of proper 
face width and diameter, density and speeds, 
has enabled abrasive belt finishing to extend 
its field of applications greatly. The equipment 
abrasive belts, back 
stands and contact wheels. The belts may be 
canvas, leather, rubber or cloth; the contact 
wheels, serrated or contoured, resilient or hard, 


consists” essentially of 


as required. Advantages are longer life and 


better work than set-up wheels; they are easily 
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plants are turning to this method for 

bumpers and other parts, with large 

savings. 
A sprayed plastic coating, applied in the mill 
as a last operation before bundling for shipment, 
has also been a successful innovation in the 
production of stainless steel sheet and strip, 
and presumably would be worth while for any 
material which must be interleaved with paper 
to prevent scratching during shipment and han- 
dling in the fabrication shop. 


Electroplating 
In electroplating equipment, the rectifier, 
being air-cooled, has sometimes suffered from 
the impure air in plating plants which has badly 
corroded the stacks. A new type of rectifier with 
oil-cooled stacks may remedy this condition. 
An innovation in low-voltage generators is the 
homopolar or a-cyclic generator; the manufac- 
turer says it is superior to the multipolar gen- 
erator by reason of (a) lower installation and 
operating cost; (b) less floor area required for 
mounting: (c) inereased generator efficiency: 
(d) greater dependability; (e) greater flexibility 
quite an imposing list. If these claims are 
achieved, the new equipment would be revolu- 
tionary, since the plating generator has been 

considered the last word in dependability. 
Periodic reverse plating is one of the fore- 
most developments of the past decade. The 
method is to plate with direct current for a 
matter of seconds, then to reverse for a much 


shorter period. Automatic repetition of these 





cycles produces smoother, denser and brighter 
deposits; large irregular rack loads can also be 
plated without burning and with uniform depos- 
its over the entire load. 

Automatic equipment for electroplating in 
mass production has continually been improved 
until a modern line-up is indeed a skillful robot 
This applies to enormous machines but also to 
small “package” Since 
operations can be made entirely automatic from 
the time the loaded fixture enters the first tank 
until it emerges finished and dry, about the only 
thing left for mechanical inventors is to devise 
equipment for racking-up, loading and unload- 
ing and, indeed, this is already with us. 


installations, as well. 


Safe storage and handling of the consider- 
able amounts of acid and chemical reagents 
assumes unusual importance in large plants. 
Figure 1 shows miniature tanks being handled 
by lift trucks in the newly constructed Indian- 
apolis plant of Western Electric Co. 


feur has special 


The chauf- 
protective clothing and eye 
protectors. 

Substantial advances have been made in the 
graphic arts. Nickel plating of stereotypes in 
the nickel chloride-acetate bath; zine plating of 
deep-etch offset lithographic plates; cobalt-nickel 
solutions for nickel on electrotypes; deposits of 
iron on electrotypes and in the manufacture of 
engraving plates; copper fluoborate bath for 
plating electrotypes and rotogravure cylinders 

all these have been successfully used. 

An interesting bath at this time is the tin- 
zine solution, yielding deposits from 50 to 80° 


Fig. 1 — In Large Electroplating Departments, 
Safe Storage of Acid and Transport Into Plant 
issumes Prime Importance. Photo at Shadeland 
(Indianapolis) plant of Western Electric Co. 


tin. Its corrosion resistance is of the order of 
zine or cadmium, and it is readily solderable 
and weldable. 

Speculum plating has attracted attention in 
England (more than in the United States) a 
coating of 55% copper and 45% tin. Attempts 
are now being made to work this solution with 
insoluble anodes, replenishing the solution with 
copper and tin salts, the deposit from copper 
and tin anodes having proven rather difficult 
to control. Alloy electrodes of copper, tin and 
zine have been devised which operate in stand- 
ard plating practice to coat electrical contactors 
with material which has proper corrosion resist- 
ance and conductivity. It is a substitute for 
gold——-even an improvement, for it is much 
more abrasion-resistant. 

The sodium zincate bath is now generally 
A film of 
zine is first deposited by contact on the cleaned 


used in electroplating of aluminum. 


aluminum surface, the work is removed, rinsed 
and then electroplated with copper or nickel. 
For plating on magnesium, zine pyrophosphate 
is used instead of sodium zineate; however, the 
deposit may be porous and unsuitable for out- 
door exposure. 

As is well known, the exceedingly 
formation of 


rapid 
aluminum 
surface is a drawback to many industrial fabri- 


oxide on a cleaned 
cation processes such as welding and electro- 
plating, even though it is the basis of the metal’s 
superior resistance to most corrosive mediums. 
An interesting idea, said to circumvent this 
characteristic of rapid oxidation, was observed 
at the Chicago @ Exposition: 

Aluminum parts are first wet blasted by an 
abrasive in suspension; the surface retains a 
thin coating which protects it during transfer 
to the plating bath. Once in this bath (of the 
acid type) the coating washes away, settles to 
the bottom of the tank, and the clean surface of 
the aluminum accepts the electroplate 

Nickel plating with fluoborate solutions is 
attracting attention. 

A new chromium plating bath has been 
announced, using a fluosilicate solution. The 
advantage claimed is better throwing 
the ability 


power, 
to plate bright even with current 
This 


may effect an important improvement in barrel 


interruption, and a wider bright range. 


plating, since the deposit will not be adversely 
affected by the constant make-and-break of the 
current through the work in the barrel 
Problems in chromium plating may become 
academic in view of the critical shortage in 
metal at least for civilian use even though 


the thickness of bright-plate is almost infini- 
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tesimal. Antimony plate may serve as an accept- 
able substitute on some parts. 

The use of brighteners has swept through 
the electroplating shops. Nickel plating usually 
employs organic brighteners, but cobalt is used 
in one bright nickel bath. 
tions use metallic brighteners; acid solutions, 


Cyanide copper solu- 
thio-urea. (The acid copper bath is returning to 
the favor of technologists by reason of its easier 
buffing and polishing, and the high speed of 
deposits in new solutions.) Brighteners used 
for silver are ammonium thiosulphate and sele- 
nium. Zine brighteners are molybdate; cadmium 
brighteners are generally organic. 

Leveling solutions are a very recent acqui- 
sition to electroplating, yielding a deposit which 
is heavier in recesses and lighter on the high 
spots of rough surfaces. The obvious advantage 
is the reduction of grinding and polishing neces- 
sary before plating. Such a deposit is not neces- 
sarily bright, but subsequent wheel finishing is 
a quicker and easier operation. 

Recently, a multicolor printing process has 
been developed in which the dyes are applied 
to anodized aluminum by roller coating, silk 
screen, or other appropriate method, and then 
sealed. This process is said to apply equally 
well to the surface of aluminum anodized in 
either the chromic or sulphurie acid solution. 
Magnesium has also been anodized, but by the 
use of sodium hydrate-phenol solutions. 

Electroforming has now arrived at the estate 
of a primary process of manufacture for molds 
for casting plastics and rubber, pen and pencil 
tips and even for such large objects as band 
instruments 

High evaporation of 
spread widely, now being standard practice in 
plastics, glass, fabrics, paper for the manufac- 


vacuum metals has 


ture of thin metal sheet, wrappings, ribbons, 
sequins, costume jewelry, plaques, automobile 
horn buttons, Christmas tree decorations, molded 
plastic toys, mica sheets for condensers, quartz 
crystals, light bulbs, and even optical mirrors. 

Under the shortages of metals that are 
developing, some industries have been turning to 
iron instead of copper or nickel. For example, 
electroforming and the graphic arts field have 
found electrodeposited iron suitable in a number 
The preferred solutions at this 
sulphate-chloride and the = all- 
chloride solutions. 


of instances. 
time are the 
Electrolytic iron can be used 
effectively in building up worn parts, thereby 
Some of 
the electroformed articles are printing plates, 


salvaging old or mismachined pieces. 


computing cams, radar and plumbing items, 


letter embossing dies, and record stampers. 
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Waste Disposal 


An important aspect of plating operations 
is the disposal of waste to prevent the pollution 
Methods tried to date include the 
electrolytic decomposition of cyanide, chlorina- 


of streams 


tion to form cyanate and then nitrogen, and ion 
exchange (which is now also in use for the 
Waste 
disposal plants for important electroplating and 
finishing departments may involve extensive and 


recovery of metals and chromic acid) 


costly equipment. The outdoor system shown 


in Fig. 1 includes sumps for collecting spent 
solutions, tankage for chlorine and other decon- 


taminating reagents, and fillers for effluent 


Hot Galvanizing 


An innovation in hot galvanizing which has 
come into wide public notice is the Sendzimir 
coating process, a radical departure from con- 
ventional practice. It specifies a new type of 
surface preparation of the base metal, namely 


Fig. 2 Vicrosection Through “ Zincgrip™ Coat- 
Bottom is the 


steel base (unetched). top is mounting substance, 


ing Made by Sendzimir Process. 
middle light band is zinc. Note the thin accumu- 
lation of zine-iron alloy crystals at the interface 


a/ oxidation of the surface, and (b) subsequent 

reduction of this oxidized surface. The surface 
can be oxidized either by furnacing or by chem- 
ical means. In the latter, an alkaline cleaner 
removes rolling oils and is followed by rinsing 
and drying to oxidize the surface. 

In the reduction of the surface oxides, the 
reaction products are gaseous and the quality 
of the reducing operation is controlled by com- 
position of the atmosphere and the temperature 
in the furnace-—an old story to metallurgists 
A certain 
(Cont. after insert) 


skilled in the art of bright hardening. 
degree of desulphurization 





Triple-alloy steels containing nickel offer designers the 
following triple advantages: 


1 OUTSTANDING PERFORMANCE-—Strength and 
* toughness, resistance to wear, fatigue or shock to meet 
a wide range of requirements, as dictated by design. 


RELIABILITY—based on consistently uniform re- 
sponse to heat treatment. 


ECONOMY -—resulting from standard compositions 
precisely graded to match the engineers’ needs. 


Service records established by triple-alloy steels over a 
period of years show that they are giving excellent re- 
sults in many diverse and exacting applications. 


The many standard combinations available permit 
accurate and economic selection for specific uses. 


Because of their many advantages, these triple-alloy 
steels warrant your careful consideration when planning 
new or improved designs. We shall be glad to furnish 
counsel and data upon request. 


THE INTERNATIONAL NICKEL company, INC. [2.%213's* 
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s Data Sheet; January 19 


Compiled by R. R. Miller, Naval Researe 
Vetal Progres 


From “Liquid Metals Handbook”, Office of Naval Research Publication NAVEXOS P- 
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RIEHLE CATALOG 


RIEHLE 


SCREW POWER UNIVERSAL 
TESTING MACHINES 


SCREW POWER oF 
HYDRAULIC LOAD- 
ING UNIT? — Oper. 
ing section helps you 
settie this question 
in relation te your 
requirements. 


WHAT ARE RIEHWLE'S 
ADVANTAGES? 
Riehle features that 
make your testing 
simpler, taster, more 
accurate 


w pO SCREW 
POWER MACHINES 
OPERATE? — detailed 
information and illus 
trations om the load 
ing, indicating and 
weighing waits 


WHAT ABOUT 
SCALE RANGES? 
Read about Rienie’s 5 
puilt-in scale ranges 
for greater versatility 
without accessories. 


WHICH MODELS Fil 
YOUR SPECIFIC 
WEEDS? — Choose 
from Riehle’s compre 
hensive line ranging 
from 2,000 through 
400,000 ibs. capacity 
Full page illustrations 
and specifications on 
each model 


WHAT ABOUT ACCES- 
SORIES FOR SPECIAL 
TESTS? — 4 Pages of 
information and illus 
trations on the many 
rieble instruments 
and accessories avail 
able for making spe 
cial tests 


WOW ABOUT MAIN- 
TENANCE — AND 
SERVICE? — Richie 
Calibration Service Ty 
important protection 
for you against main 
tesance costs, time 
loss 


A Valuable Help 
for 1951 Planning 


Send For Your Copy Now! 
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Hi YE, Ms) FOR HIGHER 


EMERGENCY PRODUCTION 


For Ease, Speed and 
Adaptability in 
PHOTOMICROGRAPHY 


PHOTOMICROGRAPH I(¢ 
EQUIPMENT MODEL L...A 
compact photomicrographic de- 
partment! With proper accesso- 
ries this one unit quickly and 
efhiciently meets all your 
requirements in visual micro- 
scopy, high and low power photo- 
micrography, as well as photo- 
copying. Catalog E-210. 


For Convenience and Top Image Quality 
in MICROSCOPY 


CM METALLURGICAL MICRO- 
SCOPE—Large focusing stage, 
space for convenient manipulation. 
Used extensively for examina- 

tion of opaque objects, polished 
metal specimens and similar 
materials. Catalog E-223. Tri- 
Vert Illuminator, available at 
additional cost, provides bright 
field, dark field, or 
polarized light 
Catalog D-108. 


STEREOSCOPIC WIDE FIELD 
MICROSCOPES—The finest op- 
tics ever produced for wide field 
work! Clear, sharp three-dimen- 
sional images . . . invaluable in 
preparation of polished metal 
specimens. Study of fractures, 
porosity, macro-etched specimens 
and other low power 
metallurgical studies. 

Catalog D-15. 


\¥/ Bausch & Lomb 
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For Speed, Accuracy and Convenience in METALLOGRAPHY 


RESEARCH METALLOGRAPH~—See it . . . photograph 
it... four ways! Four different accurate images of the same 
sample, for more complete identification. Exclusive, pat- 
ented B&L features permit critical work with bright field, 
dark field or polarized light . . . with quick, easy change- 
over. For phase contrast work B&L accessories are simply, 
speedily attached. The “maximum use” instrument for 
visual observation and photomicrography. Catalog E-240. 


NEW! BALPHOT METALLOGRAPH—A// new design! 
The economy of limited capacity instruments, with bright 
field, dark field or polarized light and phase contrast. . . 
and many other performance advantages of the highest- 
priced metallographs. Quick-action stage elevating device 
eliminates coarse adjustment. New Magna-Viewer projects 
bright, magnified screen images . . . ideal for grain size 
determinations and group viewing. Catalog E-232. 


WRITE for complete information to Bausch & Lomb 
Optical Co., 638-1 St. Paul St., Rochester 2, N. Y. 


Equipment 





Metal Finishing 


and decarburizalion also occurs at the surface. 

After the two steps described, the surface 
of the base metal is fully prepared for the 
molten zine bath. Figure 2 on page 80 shows 
the microstructure of the coating and Fig. 3, 
below, the controlled atmosphere furnace for 
preparing the steel surface 


Nonmetallic Finishing 


The electrostatic spray is now widely known 
for its ability to coat objects of complex shape 
on all sides with the least labor and losses of 
material. Similar electrical principles are used 
to remove “tears” or drip of liquid from parts. 

Plating rack coatings, using “plastisol”, can 
now be applied in heavy coats with one dip 
over a prime coating. 

Chromate coatings have rapidly ceme into 
wide use as protectors of zinc and cadmium, 
ranging over a variety of colors, as preventives 
of corrosion under adverse atmospheric condi- 
Weak dichromate solutions, used as a 
quench immediately after hot galvanizing, are a 
cheap and very effective method of preventing 
“white rust” on galvanized articles stored in 
humid surroundings. 


tions. 


A recent innovation in nonmetallic finishing 
is the use of hot lacquers (at about 150° F.) to 
carry a higher proportion of solids in the mate- 
rial used, so that one coat will suffice, instead 
of two, yet without “sagging” of a thick coat 
and also (and very important) without “blush- 
ing”. Organic coatings have also been applied 


Fig. 3 
is from right to left. 


by “flame spraying”, as in the metallizing proc- 
ess of spraying molten metals. This is success- 
fully used for finishing as well as for building 
up strip coatings on lubricated patterns or mold 
cavities to produce plastic products in sample 
lots and small quantities at low cost. 


Shortages of Materials 


The current shortage of materials is, of 
course, the most pressing commercial problem 
on Jan. 1, 1951. Nickel, cadmium, zine, copper 
are rapidly vanishing from the non-DO market 
Chemicals such as hydrochloric acid, chlorinated 
hydrocarbon solvents, cyanides, cadmium oxide, 
nickel sulphate and chloride, and others are also 
hard to get. Substitutes are usually unavailable 
as they are usually also scarce. For this con- 
dition, the present author knows of no cure 
except world-wide and assuredly continued 
peace, and for obvious reasons, he must leave 
the subject at this point! 

Lastly, it is suggested that an outstanding 
contribution to advances in production methods 
in metal finishing resides in the work carried 
on by the American ¢lectroplaters Society in its 
program of research projects. Space does nol 
permit a description of all the undertakings by 
the A.E.S., or even a listing in full, but the 
progressive worker in electroplating will be 
amply repaid for any time spent in reading the 
following articles from the 1950 Proceedings: 
“Reporting and Use of Research Data”, by G. M 
Cole; “Why Pay for Porosity Research?” by 
W. H. Wesley; “Use of Radioactive Isotopes 
for the Determination of Current and Metal 
Distribution in Electrodeposition”, by John 
Krausbein. CS 


Continuous Furnace for Preparing Wide Strip for the Sendzimir Coating Process. Progression 
1t right edge of photo is pay-off reel; then punch rolls and strip tension device; then 


oxidizing furnace (with open door); then reducing furnace, extending toward left beyond control panels 
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Tools for 


High Production 


eet the Lord created Paradise and put 
in it those remote ancestors of ours, Adam 
and Eve, man’s dissatisfaction with 
began 


Paradise 
He then felt obliged to cut it up, to fill 
in the holes, level the mountains and generally 
improve on the work of the Creator. To do this, 
he had to have some tools, and unaoubtedly the 
lirst of these tools were digging or cutting tools 
History doesn’t record just who it was. that first 
discovered that a vine or piece of wood could be 
cut by mashing it between two stones, but I am 
sure that is the way that discovery was made 
I don’t suppose it took any work of genius for 
man to discover that if the stone had a sharp 
edge it would do a better job. 

Those same principles are just as significant 
today. The sharper the edge, the greater the 
pressure (generally, under the edge), the more 
effective the tool becomes 

The next lesson was probably this one: 
That to cut more material you have to put more 
power into the cutter. In other words, if you 
drive a given tool harder, put more momentum 
behind it, it will penetrate more deeply. I am 
sure that discovery didn’t take too long. 

The cutter is no longer a stone, held in the 
hand, but a complex shape, and a very carefully 
formulated and treated material. It is arranged 
to displace material in the most efficient manner 
and it has generally great deal of 
It is supported by a cutterhead, 
a tool holder, perhaps some sort of a chuck, 
and instead of man beating against a stone, the 
machine now has a bed or table to which the 
work is securely fastened 


seen a 
improvement. 


However, as I said, the principles underlying 


By S. K. Rudorf 
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the entire business are still the same 
it must have a sharp edge; the edge 
must be harder than the material it 
is to cut; it must be guided with an 
appropriate force, either 
pulled. Aside from the fact that a 
cutting edge must be made from a 


pushed or 


material sufficiently tough that it does 
not break under the cut, it must be 
as hard as it is possible to make if 
Now when hardness and toughness 
ean be combined, then the greatest 
That 


what we 


satisfaction is obtained ideal 
has been striven for (by 
would now call toolsteel metallurgists) 
since prehistoric times. 

Consequently a rivalry between the product 
designers and the tool designers has continued 
through the years. The steels for modern engi- 
neering devices became tougher and harder and 
the cutting tools and machine tools had to keep 
pace. Today, many materials are being machined 
which a few years ago were on the border line 
of attainability 

Tough Babies 


am associated, Allis-Chalmers, it is our lot to 


In the plant with which | 


strive continuously for materials which are able 
to stand up under higher and higher tempera 
tures and stress conditions. We manufacture 
gas turbines and steam turbines, in addition to 
Now, 
thing in that its 


many other products requiring severe duty 
a gas turbine is a_ peculiar 
efficiency is increased with 


notably even a 


slight increase in operating temperature It 
seems to be a general characteristic of alloys 
usable at such high temperatures that they are 
“unmachinable” at room temperature, in the 
common sense of that term. Nevertheless, selec- 
tion is dictated by the operating conditions, not 
ease in manufacture, and you must find a way 
to cut these materials 

One of them is called S590. It contains 
roughly one fifth each of nickel, chromium, 
cobalt, and iron, and the other fifth divided 
between molybdenum, tungsten and columbium 
It is next to impossible to cut by ordinary 
means. The carbide tools don't do too well 
There are times when they cut and times when 
they don’t. Once we had to tap blind holes in 
$590. The manufacturer of the material wasn’t 
of much help, so if we were going to learn how to 
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tap that stuff, we had to do it our- 


selves. Eventually, we were able to 





machine it satisfactorily by paying 
a lot of attention to insignificant 
detail, such as the exact choice of a 
coolant, the rigidity of the machine, 
When all 
of these conditions were set up 


the speed (quite slow). 


perfectly, the material became ma- 
chinable! So now our designers 
are planning on something a little 
tougher, and I hope we in the shops 
can keep ahead of them. 

Vitallium is another material 
for turbine parts that is ordinarily 
considered to be nonmachinable 
It contains about 64% cobalt, 28% 
chromium, 6% molybdenum and 
2% nickel. Gas turbine blades of 
vitallium, at the root, the point of 
attachment to the disk, must be 





This article is a condensation from 
the stenographic report of one of the 
high-production sessions at the A.S.M. 
convention in Chicago last October. Mr. 
Rudorf’s talk sparked a vivacious discus- 
sion on cutting tools, machine tools, hot- 
spot machining, cutting fluids and 
machinability of metals. He outlined the 
50-year development of machine tools in 
a constant attempt to match improve- 
ments in toolsteels and tool alloys. He 
believes American equipment, even 


honestly built machines of considerable 


age, has unexplored possibilities for 
removing metal at very high rates. 








milled into a serrated shape with 
very high accuracy. Again, by 

trial and error, we learned that the 

material could be machined with carbide tools, 
although it is ‘surprising that a tool for cast iron 
cutting did the job, where a cutter for steel did 
not. We found that a relatively small difference 
in use of coolant would represent the difference 
in machining it or not machining it; also a very 
small change in tool angles meant successful 
tool life or no life at all. 

Now, I am not telling you all of our troubles 
and solutions here without a point in mind - 
ultimately to sell you the idea that today’s tools 
and today’s machines are not so bad, and that 
we have a lot to learn about their utilization. 


Gem Stones for Cutting Tools 


Lately certain other cutting tools have 
resulted from the search for increased hardness. 
The gem stones are viewed with considerable 
envy. The diamond, of course, is the hardest 
substance known to us. Next in line is the 
sapphire. While the diamond is prohibitively 
expensive, sapphires can be made synthetically. 

A sapphire tool looks just like a carbide 
tool, except that the tip is a synthetic gem 
which has all the properties of the natural stone 
and is capable of taking an extremely keen edge. 
These artificial gems, unfortunately, are very 
brittle and I believe they have not been used 
for machining steel. They have had limited suc- 
cess on nonferrous materials, but where they 
really shine is in the high-speed machining of 
plastics for fine finish, such as a fountain pen 
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barrel. For such purposes diamond tools were 
also used with great success. 

As you know, not all the so-called “diamond 
boring machines” actually employ diamonds. 
The term applies to a whole range of machine 
tools with extremely rigid spindles and work- 
supports. Normally carbide 
However, for many nonferrous metals, the dia- 
mond itself has been used as a cutting tool and 


they use tools 


it is finding increased usage. 

A lathe tool with a small natural diamond 
set into it can be bought on today’s market for 
about $65. If you don’t break it — and that is a 
big “if’— you probably never will wear it out. 
The chances are you will break it before long. 
We dream of the day when we can have this 
diamond hardness with the ductility of ordinary 
carbon steels! 

Carbide Tools 


and High Speed Machines 


The carbide tool actually is 
the most 
high-production machining to- 
day, doing in all likelihood about 
70% of such jobs. Carbides have 
As you 


widely used tool in 


an interesting history. 
know, they were commercialized 
in America shortly after World 
War. I; the material is synthe- 
Fig. 1 Lathe Tool With Sap- 


phire Tip, About Half Size 





tized principally from tungsten carbide powder, 
whose particles are excessively hard and brittle, 
held together (cemented) with a little ductile 
cobalt. The material at first was used only in 
the form of a very small tip, mechanically 
clamped or brazed to a steel shank of some sort. 
It took many years of development by numerous 
firms to perfect it into the relatively tough 
and inexpensive material it is today. 

A few years ago, it wasn’t considered sat- 
istactory for machining steel, especially with 
interrupted cuts. 
commonplace. 


Today, interrupted cuts are 
Steel castings which as little as 


Fig. 2— 18-4-1 Cutter of Special Design for 


Contour- Milling Stainless lron Turbine Blades 


10 years ago were machined with high speed 
steel at perhaps 60 ft. per min. are now being 
machined at 300 ft. per min. using carbides. In 
cast iron, where a high speed tool would stand 
70 ft. per min., 200, 300 and in extreme cases 
450 ft. per min. can be done with carbide. 
Some grades of stainless were never satisfac- 
torily cut with high speed steels, yet can be cut 
entirely satisfactorily with speeds up to 300 and 
350 ft., using carbides. 

Most aluminum alloys are relatively easy 
and fast to machine, but some of the cast alloys 
were difficult. Carbides solved the latter problem, 
and I don’t believe the upper limits of machining 


speed on aluminum (or magnesium) have eve 
been reached or even approached. Handbooks 
mention 1000 and even 1500 surface ft. per min., 
which is usually beyond the possibilities of the 
machine tool. Some milling machines for mag- 
nesium have been made in the last five years 
that take off metal at an unbelievable rate, and 
perhaps some day the machine tool builders will 
come up with spindle tools having the even 
higher speeds we want to use. 

I do not want to leave the impression that 
the machine tool builders have not given us out- 
standing machine tools in the last decade. 
have. 


They 
The range of spindle speeds has been 
greatly extended. The rigidity of present machines 
was unheard-of as little as five or six years ago. 
Applied horsepower has climbed to the point 
where there is practically no limit to what we 
can pour into a tool. And the metallurgists, on 
their part, have not done badly in giving us the 
cutting tools. I think largely we in the machine 
shops and production lines have failed to get the 
most out of the combination 


Notable Achievements in Cutting 


May | speak about some of the unusual 
things that 
Allis-Chalmers’ experience only 
most familiar with it 


have been done — speaking from 


because I am 


A typical job in our plant is the contour- 
milling of steam turbine blades of nitrogen- 
bearing chromium-iron. The stock itself is a 
tough material — perfectly machinable, of course 

but it is not simple to remove metal at high 
speed. We had been using carbide tools, and 
we were quite satisfied that we were doing as 
well as everybody else. Through an entirely 
different investigation we came up with a 
slightly unconventional design of cutter tool, 
made of ordinary 18-4-1 high speed steel, and 
lo and behold, we were able to increase cutter 
speed 60% and feeds 450%. 

That is now a production operation. Such 
speeds are usually considered beyond the capa- 
bilities of carbide tools. I don’t mean to belittle 
good carbide cutting tools; perhaps if we were 
smart enough, we could use them to surpass 
even these results. 

Production engineers for an Eastern concern 
recently hit upon an idea that has dumfounded 
them as well as some of the spectators. They 
were using one of the well-known duplicating 
lathes, and the tool was fed into its work by 
a hydraulic cylinder. They discovered quite acci- 
dentally that if air got into the hydraulic circuit 
(normally, everybody tries to keep air out of a 
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King-Size Chips From a Steel Casting 


hydraulic circuit) they got some very surprising 


results. Most of them were bad, but occasionally 
they were phenomenal. So they systematically 
built all sorts of hydraulic controls and found 
by putting in 4°) of air with the oil, thus estab- 
lishing a “cushion”, they were able to machine 
some materials five to ten times faster than the 
tool would ordinarily stand 

We at Allis-Chalmers were quite interested 
in that, because we had been having a great deal 
of difficulty in the finishing of chilled rolls for 
Nour mills. We sent our engineers to the East- 
ern plant and discovered that, first, they didn’t 
know why it worked this way, and second, they 
could not consistently reproduce the results. It 
didn’t work on all materials, but the fact is 
undeniable that sometimes, when the right con- 
ditions are reached, the rate of stock removal is 
simply phenomenal. Some people, in seeking a 
theoretical explanation, have talked about natu- 
ral frequeney of materials, which, under the 
circumstances, doesn’t seem to make too much 
sense to me. While | don't recommend that vou 
yo home and pump air into your hydraulic sys- 
tems, heaven forbid, but, gentlemen, believe me, 
I have seen it work. Once in a while it does, 
and [| wish more people would play with it 

In this room | see Sam Tour, a lifelong 
member of your Society, who followed another 
I would like to think that he 
was buttering his toast one morning at break- 


line of reasoning 


fast and it oecurred to him, as to many of us, 
that warm butter cuts easier than cold butter 
He reasoned that perhaps if we heated steel 
instead of dumping on pails and pails of cool- 
ant) and softened the material, maybe it would 


machine a little faster 
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It did and it does! Perhaps Mr. Tour will 
tell us about the details, first hand, of the aston- 
ishing results he obtained on a lathe. 

This type of thing is referred to as “hot 
spot” machining. As the name implies, you heat 
only the spot where you want to do some work 
On the other hand, other people have heated the 
entire part prior to machining. For instance, 
die blocks, especially forging dies that have to 
be reconditioned, are sometimes quite tough: 
they have hard spots and are not easy to 
machine. It has been proposed that such die 
blocks be preheated to 1000 or 1500° F., 


slapped on the machine table and milled. 


quickly 


l nsuspected and Inherent Qualities 


Nearly all of this experimentation, so briefly 
reviewed, has been done with the machine tools 
and tool materials commercially available today. 
The tricks have all been in the application. Let 
us avoid the tendency to wait for somebody else 
to do something. A man having trouble in mill- 
ing “vitallium” might throw up his hands and 
say, “I'll wait until there are cutting tools made 
to cut this stuff.” 

The cutting tools are here today. All we 
have to do is learn how to use them. High speed 
steel isn’t completely exploited by a long shot! 

For example, visitors in our steam turbine 
plant are usually surprised at something that is 
commonplace to us-—- chips 2'4 in. wide by 4x 
in. thick, removed with high speed steel on large 
machine tools such as a boring mill. The partic- 
ular machine in our.shop was designed in 1928 

a 40-ft. boring machine and was installed 


in 1929. It has been running steadily ever since; 





18-4-1 high speed steel tools for it are still being 
forged by the same people in the same tool room 
in the same way, yet we are achieving rather 
unusual results by controlling tool contours. 
The shank dimension is 2% in. square. The 
tools start out as pieces of steel 18 in. long and 
we resharpen them until the piece is used up. 
This particular job is to cut the risers off a steel 
casting some 16 or 17 ft. high for a turbine 
It is primarily a question of a heavy 
enough tool, a good enough holder, and high 
enough Keep in mind that the 
cutting speed is very low. The boring mill is 
capable of a maximum of 4.5 rotations per 
minute, but we keep it down to 3.5 to 3.8. This 
boring mill is 40 ft. between columns. It has 
two swiveling tool holders on the cross-rail. In 
cutting off the risers in the large steel casting, 
more or less cylindrical, the two 


casing. 


horsepower. 


tools are 
arranged to approach each other, dividing the cut 
between them. One tool starts to cut shortly 
after the other one, and they progressively work 
inward. We have found, especially in a deep cut 
like this one gets to be, where the tool sticks out 
a long way from the holder, that its face contour 
is extremely important. We need a large sweep- 
ing radius on the face of the tool to bring the 
chip out. When this radius is too small, the 
chips will bind in the cut or slot. So the radius 
of the face of the tool is very important, but it 
is determined strictly on a cut-and-try basis. 


Programs for Machine Tool Replacement 


Generally speaking, industry has allowed its 
machine tools to reach a condition that shouldn't 
happen to a dog. Top management sometimes 
tends to lose intimate contact with its shops, 
und sometimes is more anxious to have a good- 
looking profit and loss statement than to invest 
in new machine tools. 

Now, scholarly books have been written in 
an attempt to make a_ scientific analysis of 
machine tool replacement, supplied with charts 
and curves and figures. If you make the right 
assumptions and if you have your facts straight, 
you come up with an answer as to whether you 
should or shouldn't replace those machine tools. 

That approach has found wide acceptance, 
perhaps because it is a scholarly approach, the 
debits equal the credits, and all the figures make 
people happy. However, in most plants we don’t 
need higher mathematics to tell us when we 
ought to buy a new tool! Yet many production 
men will find they are much kindlier received by 
management when they have their whole story 
completely documented 


Even though industry generally has permit- 
ted some of its tools to lapse into a disgraceful 
condition, may I point out that the machine tool 
builders themselves are not guiltless. On one 
visit to such a plant, so help me, there was more 
cowhide going around on pulleys overhead than 
I have seen since I was a boy. 

The machines that we have purchased lately 
at Allis-Chalmers have been bought a little too 
big, a little too heavy, and with a little too much 
standards. For 
instance, we have just bought a 30-ft. boring 
mill, very similar to the big one that made the 
chips I described earlier. It has a total of 300 
hp. going into the table, whereas we don't really 
see where we can use more than 175 or 200, 
We asked the makers to put rigidity into it far 
exceeding today’s requirements because we sus- 


horsepower for present-day 


pect that this machine, representing pretty close 
to a $650,000 investment, is going to be with us 
20 or 25 years, and we want to be ready for 
future Sam Tours who will dream up ways to 
get stock off faster. 

Generally, | believe, the trend in industry 
has been in that same direction. Everybody's 
machine is getting a little heavier, and can run 
at higher speeds. 

I am told by machine tool salesmen that the 
first things prospective customers usually want 
to know are “What increase in production can I 
get with your machine? 
make? 


What savings can I 
Can | pay for your machine in three or 
/* That is usually all. Those items of 
course are important, but there are other impor- 


four years 


tant things you will get from a really good 


machine tool-— better quality, much less serap 
loss (which is in itself a better quality), ability 
to stand up to improved tool materials, ability to 
produce at peak loads in an emergency. Employe 
morale also rises with good tools! 
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neering & Foundry Co.'s mill, newly installed at the 
Otis (Cleveland) plant of Jones & Laughlin. 

Page 54 Styrene storage tanks at U. S. Rubber 
Co.’s plant for manufacturing synthetic rubber. 

Page 62 Load of camshafts entering Surface 
Combustion Corp, carburizer at Buick’s Flint plant. 

Page 70 Fuselage frame for trainer in weld- 
ing jig. Courtesy Linde Air Products Co 

Page 76 Barrel for plating copper-tin-zine 
alloy on electrical conductors at Westinghouse 
Electric Corp. 

Page 80-F Osrud miller and carbide tools for 
high speed milling of aluminum extrusions for air- 
craft members. Courtesy Lockheed Aircraft Corp. 

Page 86 Pyrometer and ammonia controls for 
nitriding furnaces at Wright Aeronautical Corp. 
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Instrumentation 


for Metallurgy 


M STALLURGICAL instrumentation has taken 
on a new significance within the past ten years. 
As late as 1940, instrumentation was spoken of 
as “an aid to the operator”. Today, it is the 
essentia) controlling means which enables mod- 
ern producing units to far outstrip manual con- 
trol in rate of output and quality of product. 

Such increased realization of this importance 
to industry is illustrated by the fact that the 
output of industrial instruments has increased 
more than ten-fold in the past ten years. This 
accelerated industrial acceptance has been 
matched by rapid improvements in the available 
equipment. This could well be called the “elec- 
tronic decade” majority of the new 
devices have made use of this adaptable medium 
to increase the speed of response, the precision 
and the reliability. 


since a 


Automatic control, an integral part of instru- 
mentation, also has made large advances. Some 
of the progress has been due to developments 
for the armed forces during World War II, but 
much is the result of a continuous demand from 
users for more precise and reliable process con- 
trol. As a result the complexity and number of 
types of control systems has been increased, 
but this situation has been countered by efforts 
to systemize the basic control methods so their 
characteristics are more readily understood. An 
understanding of the techniques of measurement 
and control is further aided by educational 
institutions throughout the country which now 
teach instrumentation at the mechanic, technical 
undergraduate and graduate levels. Industry 
has also progressed in this respect by conducting 
courses on the subject for plant personnel 


By R. R. Webster 


Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


Metallurgical 
simple to control. 


processes are not 
Few of the prop- 
erties of metals are easily measurable 
during processing; in most instances 
the direct control of the process is 
consequently impractical. For exam- 
ple: A bar of steel is heated to make 
it plastic before it is hot rolled. The 
heating operation is not controlled by 
metal plasticity but by metal temper- 
ature or (almost always) by furnace 
temperature and heating time. This 
indirect approach is found at frequent 
locations from the processing of the 
ore to the finished product. Rather 
than regulate the process directly from product 
characteristics, it is therefore necessary to start 
with known raw materials and maintain a uni- 
form processing environment so that the, prod- 
uct will remain constant as long as the raw 
material does not change. This requires that all 
process variables be stabilized or regulated 

Examination of the metals industry will 
show that progress in instrumentation has not 
been limited to any one part of the field, but 
has shown itself in all the various phases of 
metal processing. 

Melting Furnaces —- The openhearth furnace 
consumes large quantities of fuel and most of 
the instruments around a modern furnace are 
concerned with regulating the firing to obtain 
high fuel efficiency and rapid production. Nor- 
mal instrumentation includes air and fuel rate 
recorders, fuel totalizers, and air-fuel ratio con- 
trol. Where two different types of fuel are used 
(gas and oil), the control is arranged to function 
with either of them. Temperature recorders for 
the regenerators can be arranged to reverse the 
furnace automatically on a set temperature dif- 
ferential. Some furnaces are reversed by auto- 
matic time controls; in others, by a combination 
of time and checker temperature. 

Several addition to those 
directly concerned with combustion control, are 
used in the openhearth 


instruments, in 


Operating temperature 
is only slightly lower than the melting point of 
the silica roof, and recording roof pyrometers 
are a valuable safety device. Sometimes the 
pyrometer is connected to an alarm; in others, 
to the automatic fuel control valve. The general 
use of roof pyrometers has appreciably increased 


January, 1951; Page 87 





the rate of furnace production, since the roof 
can be safely operated much closer to its failing 
temperature. In an effort to increase the rate 
of heat transfer from flame to charge, some 
metallurgists are with highly 
luminous flames of increased radiation intensity, 


experimenting 


and instrumentation has been developed for 
determining the radiation from such flames 

Because the openhearth has several doors 
and ports, air infiltration has caused appreciable 
heat losses. Sensitive pressure controllers on the 
stack dampers allow the furnace pressure to be 
balanced against atmospheric pressure and so 
the leakage of cold air into the furnace is held 
to a minimum, 

An outstanding development 
in the control of the refining 
operation has been the pyrometers 
for measuring the temperature of 
the molten metal bath. Previously, 
indirect methods were used and 
were only partially effective, but 
the new pyrometers will measure 
liquid steel temperatures to a re- 
“10°F. Most 
openhearth shops now have them 


ported accuracy of 


installed either for experimental 
Recent 
definite 
improvement in furnace operation 
and quality of product. 


or for routine operation 
publications indicate a 


Two entirely dillerent systems 
of measurement are being used 
in the bath pyrometers. One, an 
importation of English technique, Fig. 1 
is the Schofield-Grace immersion 
thermocouple. This has a platinum 
element; the tip is encased in a thin, expendable 
sheath of quartz, and the remaining part of the 
couple is suitably protected by refractory. The 
thermocouple is connected to a_ high 


recorder and it’ is 


speed 
claimed that accurate 
measurements can be made after 10 to 15 sec 

The other system uses a photocell or a 
radiation thermopile mounted in a heavy-walled 
steel tube. A source of filtered, compressed air 
is connected to the outer end of the tube and 
the other end is inserted through the wicket 
hole of the furnace door and down through the 
slag. The slow stream of compressed air is just 
enough to keep the inner end of the tube open, 
and energy radiated from the liquid metal actu- 
ates the detector at the cold end. The latter 
equipment is connected to a high speed recorder 
and readings are obtained in about 5 sec. The 
steel tube is somewhat protected from the liquid 
steel by a layer of slag that adheres to it as it 
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Openhearth Furnace. 


passes through the slag cover into the steel bath 
Figure 1 shows a pyrometer of this type being 
removed from the furnace. 

Both of the above methods appear to be 
giving satisfactory results and, while one method 
may sometimes show some advantage over the 
other due to peculiarities of the shop or process, 
it is expected that industry's final choice will be 
based on the over-all cost of operating it. 

Until 1940 the operation 
of the bessemer converter was entirely depend- 
ent on the skill of the operator. 


Bessemer Process 


He judged the 
operating temperature and progress of the blow 
by watching the sparks and flame issuing from 


the converter’s mouth. These changes are rather 


“Blowing Tube” Bath Pyrometer Being Withdrawn From 
Courtesy H. T. Clark and lron & Steel Engineer 


obscure, and therefore trainees required a long 
period of apprenticeship under an experienced 
operator before assuming responsibility. 

The situation was improved when the photo- 
electric flame recorder became available. This 
instrument determines the end-point of the blow 
with precision and also serves as a guide toward 
uniform operating temperature. Since the infor- 
mation is recorded on a chart, the performance 
of each operator can be conveniently examined, 
checked and rechecked, with the result that the 
bessemer operation has become predictable and 
the uniformity of its product has been improved. 

During the recent revival of interest in the 
bessemer process, the spectroscope, originally 
used to a slight extent in the early days of the 
process, was investigated in several shops and 
subsequently has been 
control Its 


incorporated into the 
primary use is for end-point 


determination. 





To obtain full advantage from bessemer 
instrumentation it is necessary to maintain uni- 
form blowing conditions, and to this end auto- 
matic blast 


controls have been installed on the air mains 


pressure regulators or air flow 


leading to each converter. 


Soaking Pits and Heating Furnaces 


The control problems of the modern soaking 
pit and the reheating furnace are in many ways 
similar to those of the openhearth. Fuel efli- 
ciency must be maintained at an equally high 


Fig. 2 General Electric X-Ray Thick- 
ness Gage on Hot Strip Mill. The source 
is below the table, the receiver is swung 


from the side post, above the hot strip 


level and therefore the instrumentation for fuel 
handling is comparable in the two. In most 
direct-fired equipment the atmosphere is made 
as nearly neutral as possible to reduce scaling 
of the hot metal, and flame characteristics are 
regulated to produce an even distribution of heat 
rather than an intense, concentrated flame. To 
maintain soft, spreading flames in soaking pits, 
a low calorific fuel such as blast furnace gas 
Some- 


times the instrumentation is designed to main- 


often is combined with coke-oven gas. 


tain a constant rate of heat input with such fuel 
mixtures, 

For high temperature measurement (2000° 
F. and over) the noble metal thermocouple with 
its fragile refractory protection tubes has largely 
given over to the radiation-thermopile type of 


primary element. In heating furnace installations 
the thermopile is sighted on a closed-end, thin- 
walled refractory tube which projects slightly 
into the furnace. With flames of low luminosity, 
the instrument is often sighted directly on the 
Since the 
thermopile response is faster than the platinum 


refractory wall or on the charge. 


thermocouple assembly, automatic control of 
furnace temperature has been simplified and the 
regulation improved. 


Finishing Processes 


In hot rolling processes, conditions requiring 
some form of control include metal temperature 
at the start, during and at the finish of rolling, 
cooling rate after rolling, and product dimen 
sions. 

Metal temperature before rolling is often 
assumed to be that of the soaking zone of the 
heating furnace. This can be a safe assumption 
if ample time is used to heat the material and 
there is little delay from furnace to start of roll 
ing. If the heating capacity of the furnace limits 
the operating rate of the mill, it is necessary to 
measure the temperature of the material leaving 
the furnace if it is to behave properly in the 
rolling mill. The optical pyrometer has been 
widely used for such a duty, but it requires a 
most 


skilled operator, and plants have now 


installed photo-electric or radiation pyrometer 
recorders. 
These new instruments are very 


and reliable; they 


rugged 
are capable of measuring 


temperatures within to 2 sec., and since they 
do not require contact with the hot metal, they 
can be located to view the steel as it is brought 
to, or as it leaves the mill. The steel leaving the 
heating furnace is usually covered with scale, 
and this must be removed (ordinarily with a 
scale breaker and hydraulic water) before it is 
viewed by the first pyrometer 

It is of course necessary that the steel be 
sufficiently hot during rolling, as well as at the 
start. In the past, cooling rates have been deter 
mined largely by occasional spot checking with 
a portable contact pyrometer. Recent improve- 
ments in both photo-electric and radiation pyrom 
elers now allow them to register satisfactorily 
much lower temperatures than formerly and 
they are suitable even for installation on cooling 
beds, hot-strip coilers, and in similar situations 
These high speed pyrometers have been installed 
in blooming mills, bar and billet mills, seamless 
tube mills, welded tube mills, rod mills, merchant 
mills and strip mills 


Emphasis has been placed on the necessity 


January, 1951: Page 89 





for indirect control in metallurgical processes. 
However, one situation to which direct control 
can be applied is the regulation of product 
dimensions. The recent development of non- 
contacting thickness gages using X-ray absorp- 
tion as the means of measurement allows the 
operator to determine the thickness of rolled 
sections continuously as they are being pro- 
duced. The next step should be the automatic 
control of section thickness by interlinking mill 
adjustments with the thickness gage. Its appli- 
cation to hot mills is so recent that only a few 
plants are using it but the steel industry is fol- 
lowing the progress of these installations with 
interest. Figure 2 shows one of these gages 
mounted on a hot strip mill. 


Measurement of Chemical Composition 


In the mechanical industries, products are 
sold on the basis of chemical composition (as 
well as physical properties) and therefore the 
determination of composition is an important 
adjunct to process control. In any event the 
raw materials must be analyzed. The molten 
bath is sampled during refining and the neces- 
sary adjustments made to obtain the proper 
composition. Later the composition of the rolled 
product is checked and finally the finished 
material is analyzed to insure that the product 


Fig. 3 


meets the customer’s specifications. The demands 
on the routine chemical laboratory include speed 
as well as accuracy. Gravimetric techniques are 
slow and the chemist has sought more rapid 
methods. In some instances, the time has been 
reduced by locating the laboratory close to the 
process. In others, special instruments have 
been devised for the rapid determination ot 
critical elements. Examples of such equipment 
are the magnetic analyzers for carbon that are 
in almost universal use in steel melting shops 
With such instruments carbon can be determined 
in 2 to 3 min., including the time required for 
casting the sample — not much more than the 
ancient scheme of breaking the test ingot and 
judging the fracture. 

Another step toward greater speed of analy- 
sis has been the substitution of colorimetric 
techniques for gravimetric methods. This has 
followed the perfection of the photo-electric 
photometer and the photo-electric spectro- 
photometer. 

Of the rapid methods of analysis, the one 
creating the greatest interest at the present time 
is the direct-reading spectrograph. This instru- 
ment, a model which is shown in Fig. 3, can 
analyze a sample for as many as ten elements 
in a minute or less and give the results on direct- 
reading dials or on a recorder. The principal 
demand for this instrument has come from the 


Direct-Reading Spectrograph for Analyzing for Ten Elements in 


50 Sec. Courtesy H. F. Beeghly and Journal of the Electrochemical Society 
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aluminum and the alloy steel industries; appli- 
cation in carbon steel plants is somewhat limited 
since the instrument does not measure carbon 
or sulphur, and phosphorus can be determined 
only under special conditions. 

With the growing number of metal compo- 
sitions and special metal treatments in use, cor- 
rect identification is becoming more difficult. 
This problem is particularly serious in ware- 
houses and fabricating plants that carry large 
stocks of materials. The usual method for sepa- 
rating mixed metals is chemical analysis but this 
is expensive, time consuming, and destructive. 
Several instruments designed specifically for the 
separation of mixed metals have appeared on 
the market; some make only small scratches or 
indentations on the test material while others 
are totally nondestructive. They depend on such 
physical characteristics of the metal as its hard- 
ness, magnetic properties, thermo-electric effect, 
its frictional electromotive force, or its electrical 
resistance. 


Material Testing 


Progress in the testing field has been pri- 
marily in the direction of more convenient, reli- 
able and speedier instruments. In this general 
category is the electronic stress-strain recorder 
for tensile machines, where precision and rapid 
response are the principal gains. The newer 
fatigue testing machines allow better control 
over the conditions of loading and the high- 
speed, air-driven fatigue instruments, popular 
in the turbine and jet engine fields, are capable 
of shortening the testing time to a small fraction 
of that previously required. In the design of 
modern hardness testers, convenience, speed of 
operation and (in some cases) portability have 
been given consideration. Adaptors and special 
fixtures are available for most hardness testing 
equipment so that they are usable on a wide 
range of shapes, sizes and kinds of material. 

Without a doubt, the outstanding develop- 
ment in the field of testing has been the elec- 
trical resistance strain gage. Because of its 
simplicity and almost universal applicability, it 
has made possible the detailed stress analysis of 
most engineering structures. The gage itself, as 
is doubtless well known, consists of a fine wire 
grid mounted between two layers of thin paper. 
The resulting assembly is cemented to the sur- 
face of the member to be tested and wired to an 
electrical recorder and current source. After the 
cement has set, strains applied to the test mem- 
ber, parallel to the wire axis, stretch the wire 
and vary its electrical resistance. This change 


is measured and converted to strain in the sur- 
face of the test member. 

(For convenience, the equipment may be 
also arranged to indicate strain directly in terms 
of micro-inches per inch.) 

Such gages are available in a variety of gage- 
lengths and styles. Multiple gages, with more 
than one gage axis, are used to determine both 
direction and amount of strain. While most of 
them have been used at ordinary temperatures, 
they have also been designed for high tempera- 
ture testing and, in these applications, the wire 
is imbedded in a ceramic form and attached to 
the member with ceramic adhesives. Dynamic 
as well as static strain measurements can be 
made. For dynamic work, electronic amplifiers 
and cathode-ray oscillograph or magnetic-oscil- 
lograph recorders are used. The latter instru- 
ment is constructed in models containing from 
one to 36 channels, so that strains from as many 
as three dozen gages can be recorded simulta- 
neously. Strain gages with multi-channel record- 
ers have found their greatest use in the flight 
testing of aircraft. For some experiments on 
missiles, the indications can be 
radioed to ground stations for recording. 


expendable 


Product Inspection 


The war years saw increasing activity in the 
use of special methods for the inspection of 
semifinished and finished products. Magnetic 
detection of cracks and seams in cold finished 
bars became more precise by the development 
of improved magnetic particle testing, which 
was also made more convenient by the use of 
production line methods. The liquid penetrant 
technique for the detection of flaws in non- 
magnetic metals was improved by liquids that 
would fluoresce under ultraviolet radiation, or 
by liquids which would color a_ subsequent 
coating, sprayed or painted on. 

X-rays for metal inspection became common- 
place on ordnance material. In order to adapt 
the method to thicker metal sections, higher 
voltage X-ray machines were designed and these 
culminated in the two-million-volt equipment 
available today. Even higher potentials were 
considered desirable but very large equipment 
would be necessary. This situation was circum- 
vented by adapting the small betatron for gen- 
eration of X-rays of six million volts. 

Ultrasonics has also become a valuable tool 
for the inspection of metals. Used with a radar- 
like technique, it is possible to detect deep- 
seated cracks and porosity in forged, rolled and 
cast metals. It has been applied to the routine 
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inspection of forgings, billets and completed 
machine members In addition to its use in 
product inspection, it has become popular as a 
maintenance tool for the detection of 


cracks or 


fatigue 
hidden flaws in axles, crank 
other 


pins, 


shafts and machine parts In many 


instances it is possible to apply the test without 
disassembling the equipment 


Vetallurgical Research and Investigation 


Of the new tools available to the metallur- 
gical investigator the electron microscope, the 
electron diffraction equipment and the direct- 
reading X-ray spectrometer appear to offer the 
most promise 


hig. 4 


eter, Courtesy 


Direct-Reading X-Ray Spectrom- 


{pplied Research Laboratories 


Application of the electron microscope to 
the field of metallurgy has been retarded some- 
what because surface replicas, transparent to 
electrons, must be used in the microscope rather 
unde 
However, better methods of producing 
replicas are being devised 


than the actual metallurgical specimen 
study. 


Increased attention to surface reactions and 
the mechanisms of metal corrosion and _ protec- 
tion has aroused interest in the possibilities of 
electron diffraction for the study of such surface 
conditions. 
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The direct-reading 


X-ray 


model of which is shown in Fig. 4, 


spectrometer, a 
below, has 
brought increased speed, accuracy and simplicity 
to X-ray diffraction work. These instruments 
have been in widespread use in scientific labo- 
ratories for the study of erystal structure and 
the identification of chemical compounds 


Future Trends 


While present-day instrument development 
is moving at a rapid pace, all indications point 
to greater activity in the near future. High grade 
ores are becoming scarcer, and research on the 
beneficiation of lower grade ores is in¢reasing 
and, with the development of improved ore 
concentrating processes, it is expected that new 
instruments for the control of these processes 
will appear. Considerable attention is being 
given to problems associated with metal refining 
With the present interest in continuous melting 
and casting processes, it is likely that much new 
control instrumentation, tailored to the needs of 
the melting processes, will emerge. The variety 
and complexity of finishing processes, the desire 
for inexpensive methods of product inspection 
and the continuing demand for uniformity of 
product all act to stimulate the production of 
new instruments 

With the aid of the advertising fraternity 
the term 


“electronics” has come to be synony- 


mous with the word “progress” In most 


instances the emphasis has been correctly placed 
Electronic techniques have contributed greatly 
instrumentation. However, 


to modern recent 


announcements indicate that electronics may 
receive some competition, for new instruments 
employing rugged magnetic amplifiers are com 
ing into use. This amplifying medium consists 


primarily of metal-cored coils and = dry-disk 


rectifiers. A byproduct of research into naval 
fire-control instruments, it promises to simplify 
industrial electric controls, increase their reli 
ability and reduce maintenance. 


and lack of 


Its ruggedness 
sensitivity to ambient conditions 
such as mechanical shock, humidity and chem- 
ical dust should give it unlimited opportunity 

While future progress in metallurgical instru 
mentation cannot be predicted with certainty, 
the direction that such progress is taking is 
clear. Quoting E. H. Howell of the General 
Electric Co 
task of developing instruments that will give 
him accurate measurements 


“Man has barely started on the 


for anything con 
ceivable that he wants to measure —— and perform 
automatically thousands of jobs that now take 


hours of his time.” Se 





Progress in 


Electric Steelmaking 


Ay THE MEETING of the American Institute 
of Mining and Metallurgical Engineers’ Electric 
Furnace Steel Committee held in Pittsburgh 
early in December, the use of iron ore in electric 
furnace steel melting was discussed by A. K 
Blough of Republic Steel Corp. Large variations 
in the silica content (from 10 to nearly 30° 

which differ considerably from reported mean 
silica contents, can cause difficulties with 
control and refractory life. 


slag 
This iron ore vari- 
ability has improved in recent years. However, 
the use of sinter, roll scale and searfing seale is 
usually preferred as charge material because of 
their higher iron oxide content and greater 
degree of uniformity 

Scrap — The subject of scrap and serap prep- 


aration received this 


detail 
availability, condition 
and contamination by R. J. McCurdy and R. W 
Farley, also of Republic Steel Corp. 


considerable attention at 


conference and was discussed in some 


from the viewpoints of 


The goal 
of the electric furnace is to achieve complete 
versatility in the production of all grades and 
This 


depends in large measure on good charging, fast 


qualities as required in any emergency. 


melting, reliable chemical control and melt-down, 
and freedom from contamination. These factors 
are all related to scrap supply. Since success of 
the electric furnace in the melting of all grades 
depends primarily on fast melting, the density 
of the scrap is all-important. Its size and weight 
distribution must be such as to give maximum 
heat absorption by concentrating the heat in the 
permitting high 
damage to refractories 


charge, power input without 
Furthermore, the aver- 


age density of the scrap must be high enough 


Reported by 
Sidney W. Poole 
Metallurgical Department 
Republic Steel Corp. 
Canton, Ohio 


so the furnace can be charged 
in the least possible time and 
fewest back charges. 

Today, scrap segregation 
is practically mandatory be- 
cause of the undesired effects 
of alloying upon carbon and 
alloy steels not requiring a 
particular element; secondly, 
existing alloying elements must 
be conserved. 

Workers within the mill 
taught to keep the 

scrap segregated all the way 
into the furnace, to keep a sharp watch for con- 


must be 


taminants, to load for maximum density and uni- 
form charging box cubage per charge, and to 
charge furnaces for maximum melting rate and 
safety to equipment and personnel. 

One serious type of scrap contamination is 
with the drastic effects of minor 
amounts of lead on the hot workability of the 
austenitic 


concerned 


nickel-chromium stainless grades 
Amounts as low as 0.004% can cause surface 
checking. One case reported at this meeting was 
concerned with a stainless nickel-chromium heat 
contaminated with 0.051% lead and 0.185% tin; 
severe surface breaking occurred during reduc- 
tion to 4x4 billets. 

Slag materials and slag action in basic are 
furnaces were reviewed by C. B. Post and D. G 
Schoffstall of Steel Co A 
approach was presented to the problem of elimi- 
nating oxygen in the 


Carpenter new 
action of 
This 
oxygen elimination is dependent upon a function 
Z which is a ratio between the factors of the 
absolute forward rate of the FeO +CaC 


steel by the 
reducing slags in the basic electric furnace 


reaction 
in the slag and the specific diffusion rate of FeO 
from metal to slag. The higher the value of Z. 
the less the slag wets the metal and the more 
slowly the oxygen is transferred from metal to 
slag. Low values of Z mean a rapid rate of trans- 
fer of oxygen from bath to slag. The authors 
feel that the reducing slags high in carbide. do 
not wet the metal sufficiently to be good deoxi- 
dizers. On analysis a good, liquid, “faint carbide” 
SiO,, 


For low- 


slag will contain 55 to 60% CaO, 15 to 25% 
10 to 15° CaF., and about 10% MgO 
(Continued on page 102) 
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Personal Mention 


Burnie Lee Benbow 


Burnie Lee Benbow @, for 41 years 
with the Cleveland Wire Works 
(Euclid, Ohio) of the General Electric 
Co., has retired. He has been manager 
of the Wire Works for 37 of those 
41 years and has seen it grow from a 
relatively small operation to the lead- 
ing producer of tungsten specialties, 
such as fine wire used for filaments 
and electrodes of incandescent and 
electric discharge lamps, and the em- 
ployer of more than 600 trained 
workers. Early in his career, when 
both were first being recognized, Mr. 
Benbow introduced metallographic and 
advanced testing methods to control 
production quality and cost. A suc- 
cession of young men have been given 
their first boost by him toward an 
education and an engineering career; 
much of the American metallurgical 
literature on tungsten and its alloys 
and compounds has been produced by 
men have worked at Cleveland 
Wire Works under Benbow’s dynamic 
direction. a, 


who 


Martin D. Vrabel @, a recent 
graduate of the University of Pitts- 
burgh, has accepted a position as 
metallurgical engineer for wire and 
rolling mill products at 
Steel Co., Pittsburg, Calif. 


Columbia 


P. B. Dennis @, of the 1950 gradu- 
ating class of the University of 
British Columbia, has joined the engi- 
neering staff of Atlas Steels, Ltd 
Welland, Ont. 
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Howard S. Avery 


The 1950 Lincoln Gold 
the American Welding 
awarded to Howard S. 
his paper “Hot 


Medal of 
Society was 
Avery © for 
Hardness of Hard 
Facing Alloys”, which was published 
in the July issue of the Welding 
Journal. Mr. Avery is research metal- 
lurgist with the American Brake Shoe 
Co., which he joined in ,1934 after 
several years of mining and geology 
in Mexico, steel mill experience and 
teaching. He has been chiefly inter- 
ested in heat and wear resistant alloys 
and his many technical publications 
reflect this interest. For years a 
member of the Alloy Casting Insti- 
tute’s Technical Research Committee, 
and its chairman from 1947 to 1948, 
his current interest in the hard facing 
technique has led to the present re- 
searches and the 
paper. 

Herbert Robinson @ has been ap- 
pointed director of the Los Angeles 
service laboratory of the A. O. Smith 
Corp. 


award-winning 


Warren L. Larson @, who recently 
received his doctor’s degree from 
Massachusetts Institute of Tech- 
nology, has been appointed metallur- 
gist in research and development de- 
partment magnesium laboratories, 
Dow Chemical Co., Midland, Mich. 


Gordon H. Silver ©, formerly 
chief metallurgist, Monarch Machine 
Tool Co., Sidney, Ohio, is now man- 
ager of the Paul Sobel Co., in New 
York City. 


Elmer Gammeter 


Elmer Gammeter, a national trus 
tee of the Society for 
Metals, has recently been named direc 
tor of laboratories for Globe Steel 
Tubes Co., Milwaukee. Chief metal 
lurgist 1943, Mr. Gammeter 
came to Globe from Carnegie-Illinois 
Steel Corp., where he was manager of 
the stainless steel metallurgical 
bureau. He is a graduate of the Mis 
souri School of Mines and also ob- 
tained his M.S. degree from that 
college. Besides his trusteeship with 
the @, Mr. Gammeter is an active 
associate of the American Institute 
of Mining and Metallurgical Engi 
neers, the American Society for Test 
ing Materials and the American Iron 
and Steel Institute. 


American 


since 


The Carbide and Carbon Chemi 
cals Div., Union Carbide and Carbon 
Corp., announces the following ap- 
pointments to its Oak Ridge, Tenn., 
staff: Anton de Sales Brasunas ©. 
formerly at Massachusetts Institute 
of Technology, has been named metal 
lurgist and Richard J. Beaver ©, 
formerly at the University of Ken- 
tucky, has been made associate metal 
lurgist. 


The Bessemer Medal for 1951 of 
the British Iron and Steel Institute 
is to be awarded to Ben Fairless, 
president of the United States Steel 
Corp., and the Sir Robert Hadfield 
Medal to William Barr © of Colvilles, 
Ltd., president of the West of Scot- 
land Iron and Steel Institute. 


John H. Eyler ©, who received 
his B.S. from the University of Pitts- 
burgh in 1950, has joined the National 
Carbon Research Laboratories, 
land, Ohio. 


Cleve- 





THE MUSHROOM-LIKE OBJECT directly 
below is the completed assembly of the radio 
volume control shaft made by P. R. Mallory & 
Co., Inc., Indianapolis, Ind., (actual size). Photo 
below it shows the plastic part attached by a stak- 
ing operation. This staking is shown in detail 
in photo of part enlarged 7 times, at right. 
Photo at bottom shows control shaft after machin- 
ing and before staking. Shaft is made from Revere 
Alloy 247..." round free cutting brass rod. 


ra 


BY SWITCHING TO REVERE FREE CUTTING 
BRASS ROD P. R. MALLORY & CO., INC., 


SWE WOU TS/ 


Staking operation on radio volume control shaft 
performed without fracture...annealing operation 
eliminated. 

The solution to the Mallory Company’s problem was 
not as easy as it might appear. It was not simply a case 
of Revere Technical Advisory Service recommending 
4" round, free cutting brass rod. That rod had to 
possess the machinability to match Mallory’s existing 
production machine set-up and at the same time be 
sufficiently workable so that annealing, prior to staking, 
could be eliminated; and thet staking be accomplished 
without fracturing the metal. 

After consulting with the Mallory Engineers, and 
discussing the tests which Mallory would subsequently 
conduct, Revere recommended a 14” round, half hard 
riveting and turning rod mixture 247. Working tests 
made by Mallory showed this rod to possess all the 
necessary requirements. 

As a result of those tests, P. R. Mallory & Company 


is now using this Revere free cutting brass rod to its 
complete satisfaction for the radio volume control 
shafts it manufactures. Not just any 4” brass rod, but 
the right rod made it possible for them to save on 
2 counts. 

Perhaps Revere has a brass, a copper or some special 
alloy to help you in the development or improvement of 
your product...in cutting your production costs. So 
why not tell Revere your metal problems? Call the 
Revere Sales Office nearest you today. 


REVERE 


COPPER & BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
. . . 
Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich; Los Angeles 


and Riverside, Calif; New Bedford, Mass; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Fverywhere. 
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Personals 


Harold A. Maloney @, past-chair- 
man of the Saginaw Valley Chapter 
of the American Society for Metals, 
and formerly plant metallurgist of 
the Buick Motor Div., General Motors 
Corp., has been named plant metal- 
lurgist of the Transmission Div. of 
Clark Equipment Co., Jackson, Mich. 


John H. Corson @ has recently be- 
come associated with the engineering 
staff of the Bethlehem Steel 
wire rope plant, Williamsport, Pa. 


Co.’s 


Hyatt General 


Motors Corp., 


Bearings Div., 
Harrison, N. J., an- 
nounces the appointment of Fred C. 
Freeman @, a recent graduate from 
Lafayette College, as metallurgist in 
training and Allan R. Pfluger @, re- 
cently of Rensselaer Polytechnic In- 
stitute, as a metallurgist. 


Hugh Wainwright ©, Louis W. 
Roberts, Richard M. Walker and Vess 
Chigas have formed Microwave Asso- 
ciates, Inc., Boston, Mass., to provide 
consulting, design and manufacturing 
facilities. for electronic components 
and equipment. 





Sentry Hardened Tool Retains All Contours! 


Sentry Hardening Permits Maximum Hardness 
Through Soaking, Without Danger of Surface 
Oxidation! 


¢——_ Sentry Hardening Eliminates Scale and De- 
carburization! 


¢—__ Sentry Hardening Provides Materially Longer 
Tool Life! 


MAXIMUM 
HARDNESS! 


The methodical growth in the adaptation of the SENTRY DIAMOND 
BLOCK METHOD of heat treating high speed steel has been based on 
improved tools, practical economy and efficiency. 

Prove for yourself what more than 100 leading firms already know... 
let SENTRY test-harden tools for you; then compare the results in actual 


tool performance! 


Sentry Model 27 
For small 
tools, cutters 
of moly, tung- 
sten and co- 
balt high 
speed steels. 


For larger 
tools and cut- 
ters. Flexible, 
economical, 
quick to heat 
up. 

Ask for catalog A-1 
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Sentry Model YP 


Vertical mod- 
el for long, 
slender drills, 
reamers, 
broaches, etc. 





0. O. Miller @ has recently been 
appointed research metallurgist at 
the research laboratory of Inter- 
national Nickel Co., Bayonne, N. J. 
Dr. Miller held a similar post with 
the research laboratories of the United 
States Steel Corp. for the past eleven 
years. 


Benjamin Lajevsky @ is now 
junior metallurgist with the Glenn L. 
Martin 


tory in 


Co.’s quality control labora 


Baltimore, Md. 


Frederick Stirbl 6, 
metallurgical 
Cooper Alloy 


formerly 
consultant for the 
Foundry Co., Hillside, 
N. J., has been appointed staff metal- 
lurgical analyst for H. E. Pinkertor 
& Co., Oyster Bay, N. Y. 


Correction: The December issue of 
Metal Progress carried a notice about 
R. F. Thomson in which it 
wrongly stated that he head of 
the metallurgical department of the 
Research 


was 
was 
Laboratories, General 
Mr. Thomson is assist 
ant head; A. L. Boegehold 
head of the department. 


Motors Corp. 


remains 


Charles A. Conlin © has just re 
turned from Japan where he was an 
industrial engineer in the 
metals group of the economic 
scientific of S.C.A.P. 
will go consultant 
acting as 


ferrous 
and 
section and he 
into engineering, 
agent 
companies in 


for Japanese steel 


procuring equipment, 
materials, and personnel and in per- 


forming other services. 


Herbert F. Krohn ©, formerly 
contact metallurgist with Bethlehem 
Steel Co., has been appointed assist 
ant metallurgical supervisor of the 
laboratories and scrap inspection de- 
partment of the same company. 


James P. Pettid @ is now a phar 
maceutical chemist with Dr. 
Medicine Co., St. Louis, Mo. 


LeGeat 


Joseph R. Powell @, formerly with 
the Scovill Mfg. Co. the A. S 
Campbell Co., is now a chemical sales 
engineer for Lewis Chemical Co., Inc., 
Boston, Mass. 


and 


Stuart T. Ross ©, who 
his Ph.D. from Purdue University in 
June, is now 


received 


metallurgist and assist 
ant to the chief Harrisor 
Radiator Div., General Motors Corp., 
Lockport, N. Y. 


chemist, 


James H. Roy @ is now employed 
by Columbia Steel Co. of Pittsburg, 
metallurgist in the sheet 
and tin mill. 


Calif., as 


Michael J. Savitski @ is now an 
assistant professor of mechanical en 
gineering at the University of Day 
ton, Dayton, Ohio. 





In making this J. C. Higgins Model 20 De Luxe 12 gauge 

shotgun, High Standard Mfg. Corp., New Haven, Conn., was 

shooting for fa d low cost without sacrificing in the 

least the high ir guns are noted. Pictures show 
how they. keELO 45. 


RIB brazed to RECEIVER by induc- 
tion with a piece of .0034” 
EASY-FLO 45 flat stock preplaced 
between parts — time, 25 seconds. 


REAR BLOCK brazed to RECEIVER 
by induction, with 4 pieces of .070 
EASY-FLO 45 wire preplaced—time 
28 seconds, 


ACTION BAR brazed to FORI 
HAND TUBE by induction, with a 
piece of .015 EASY-FLO flat stock 


preplaced — time 5 seconds. 


COLLAR brazed to MAGAZINI 

TUBE by induction, with a ring of 

025” EASY-FLO 45 wire preplaced 
time 5 seconds. 


VENTILATED RIB and COMPEN- 
SATOR joined to BARREL with a 
length of EASY-FLO 45 flat stock 
staked to under side of rib, and a ring 
of .031” EASY-FLO 45 wire pre 
placed in an inside groove in com- 
pensator—all brazed in a controlled 
atmosphere furnace, 6 at a time in 15 


minutes or 2!) minutes per assembly. 








° r te ten F +“ r 
SCORE 5 neat, strong assemblies in a total time of 3 minutes WILL EASY-FLO 45 


33 seconds — with a fraction of an ounce of alloy per joint and BETTER YOUR SCORE? 
no finishing needed —which is good shooting when you're , 

a, 4 i Will this remarkable low- 
gunning for speed and economy. temperature silver brazing alloy 
bring down metal joining costs 


for you, as it has for hundreds of 


other manufacturers? Without 
A Kw DY KH we A obligation, we'll send a field engi- 
; neer to go over your work and give 


you the answer. Just write or call 


and say when. For the facts in print 


. . WRITE TODAY FOR THE 
FULTON STREET NEW YORK 7, N. Y. 
82 FULTO ‘ NEW BULLETIN 20. 
Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. |. * Toronto, Canada 








* Agents in Principal Cities * 
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Personals 


Richard M. Trece @, formerly on 
Institute 
ey. has recently accepted 


senior metallurgical 


staff of Massachusetts 


research laboratories 


Products Inc., 


Edmond J. Whittenberger @ is now 
nployed as a research metallurgist 
Cleveland research division of 


im Co. of 


America. 


United States Steel Corp. an- 
nounces the promotion of John J. 
Golden @ from steel production divi- 
sion superintendent of the Gary, Ind., 
works to assistant to the vice-presi- 
dent in Pittsburgh. Oscar Pearson © 
will be the new division superintend- 
ent at Gary. He was formerly chief 
metallurgist of the plant. 


Following completion of his train- 
ing course with Wheeling Steel Corp., 
Norbert J. Bates @ has been assigned 
to the north works in Steubenville, 
Ohio, as openhearth metallurgist. 











WHY THESE TOOL STE 
ARE UNFORGETABLE 


ELS 





MILNE’S COMPLETE LINE OF HOLLOW AND SOLID TOOL STEELS HAVE 
OVERALL COLOR IDENTIFICATION THAT SIMPLIFIES INVENTORY CONTROL 


MILNE’S TOOL STEELS ARE 
“UNFORGETABLE” BECAUSE 
THEY'RE KOLORKOTED — The 
entire length of the steel is spray 
painted an identifying color for per- 
manent, quick-as-a-glance identifica- 
tion. Each piece of Milne tool steel 
keeps on telling you and your em- 
ployees what it is. Milne’s steels are 
practically confusion-proof. 


MILNE’S TOOL STEELS ARE 
“UNFORGETABLE” BECAUSE 
EACH HAS A MATCHING HEAT 


SALES OFFICES 
& WAREHOUSES 
NEW YORK 14, N.Y 
Tel. WAtkins 4-3830 
CHICAGO 7, ILL 
Tel. MOnroe 6-2996 
BOSTON 27, MASS. 
Tel. SOuth 8-5305 
PITTSBURGH 12, PA. 
Allegheny 1-6152 


ST. LOUIS, MO 
Tel. LUcas 1926 


SPRINGFIELD 3, 
ASS 


| 
| MASS. 
| Tel. 6-7593 
snreseront 3, 
N. 
| Bridgeport 5-0159 
Sy 2, OHIO 
el. ADoms 9063 
| _ATLANTA, GA. 
Tel. Emerson 3716 
| PACIFIC COAST 
| Office & Warehouse 
l SAN FRANCISCO, 
! 


N. BRITAIN, CONN. 
Tel. 3-4183 
CLEVELAND 5, O 
BRoadway 1-3035 
SALES OFFICES 
ROCHESTER 4, N.Y 


CAL. 
Tel. BAker 1963 Tel. SUtter 1-8200 


TREAT CARD—With every shipment 
goes a heat treatment card of a color 
that matches the steel. Gives complete 
heat treat instructions. Eliminates 
costly wrong guesses. 


With Milne Tool Steels you can’t for- 
get what ‘you get or bow to treat it 
as long as you bave it. 


The tool steel selector shown above 
~ gs you pick the proper Milne steel 
and gives you the complete story on 
it. Ask any Milne office for your 
copy, today. 


Fer Southern Calif. 
TAYLER- 
SPOTSWOOD 
OF CAL. 

Tel. LOgan 5-7461 
For Pacific Northwest 
PACIFIC MACH. 
& TOOL STEEL CO. 
Portland 14, Oregon 

Tel. East 21 


SOUTHWEST 
VINSON 
SUPPLY CO 
Dallas, Texas 


CANADA 
SANDERSON- 
NEWBOULD, LTD 
Montreal Toronto 


AM-4 
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Westinghouse Electric Corp. an- 
nounces the appointment of Martin 
F. Quaely @, a recent graduate from 
Trinity College, and Robert Archer 6, 
a recent graduate from the Polytech- 
nic Institute of Brooklyn, as members 
of its research staff working on rare 
metals. 


M. W. Williams ©, formerly 
foundry manager of the Hughes Tool 
Co., is now president of the recently 
organized Industrial Foundry 


Houston, Texas. 


Corp., 


Benjamin F. Kubilius @ has been 
appointed to the staff of research for 
materials at the Springfield Armory, 
Springfield, Mass. 


W. H. McCarty, Jr., @, formerly 
metallurgist at the Lynn River Works, 
General Electric sales 
metallurgist of Latrobe Electric Steel 
Co. Boston district. 


Daniel E. McCarthy © has re 
signed his position with the American 
Car & Foundry Co. 
the 
process division of Sperry Gyroscope 


Neck, Long Island, N. Y 


Co., is now 


in the 


to become stand 


ards engineer in materials and 


Co., Great 


John H. Hoke @, previously with 
the research laboratories of the Rust 
Div., Armco Steel Corp., 
joined the teaching staff of 
Hopkins University’s School of Engi 
Baltimore, Md. 


less has 


Johns 


neering, 


Warren L. Larson @, who recently 
his from 
Massachusetts of Tech 
nology, has been appointed metallur 


received doctor’s degree 


Institute 


gist in research and development de 
partment of the labora 
tories, Dow Midland, 
Mich. 


magnesium 
Chemical Co., 


Alexander Zekany @ is now meta! 
lurgist for Rohr Aircraft Corp., Chula 
Vista, Calif. 


George P. Lenz @ and John W. 
Schlendorf have formed Cardinal 
Steel Supply Co., which 
will specialize in hot and cold rolled 
sheet and strip Both 
were previously associated with Not 
tingham Steel Co., Mr. Schlendorf as 
vice-president and Mr. Lenz as assist 
ant manager of sales. 


Cleveland, 


steel. men 


Harris M. Sullivan @ has 
elected vice-president and director of 
research and development of Central 
Scientific Co. Dr. Sullivan has been 
with the company since 1944 as assist 
ant director of research. 


been 


Geo. H. Thurston @ has left Hall 
Scott Motors, Berkeley, Calif., where 
he was plant metallurgist and is now 
at the Benicia Arsenal, Benicia, Calif., 
in a similar capacity 





JOB PROVEN INDUSTRY 


ENGINEERED FOR THE JOB: 


48 PINIONS — 1248 Ibs. WEIGHT — 317 Ibs. ALLOY 


HIS CHRISTMAS TREE pit- 
type carburizing fixture was de- ; are 
signed for use at Allis-Chalmers Mfg. @ 4 to 1 loading ratio providing optimum production. 


Co., Springfield, Illinois, to give them @ Lifting eye cast as an integral part of the post eliminat- 


maximum loading of parts with min- ing premature failures which result from conventional 
imum weight of alloy. Entire load welded-in pins. 


and alloy fixture quenched direct from 


¥ 6 ° ° Elimination of circumferential ribs which tear them- 
carburizing temperature into oil. 
selves apart. 


NOTE THESE OUTSTANDING CHARACTERISTICS: 


Uniform sections throughout to provide perfect quench- 
ing characteristics. 


Full radii of rib surfaces to prevent incipient crack 
Every alloy application must be encountered with square edges. 


ENGINEERED for the job—plus the a ; 
employment of the most advanced Versatility of leading. 
foundry technique—to assure the user 
maximum life—minimum operating 
expense. 


Provides uniform quenching of parts and minimum 
distortion. 


ALLOY ENGINEERING & CASTING COMPANY 


ALLOY CASTING CO. (Div.) 


CHAMPAIGN e ILLINOIS 





WEAT RESISTANT CASTING 


Muffles ¢ Retorts ¢ Belts ¢ Chain e Roller Rails « Trays & Fixtures « Salt Pots 
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CUT "wainrenance COSTS 
with FACTORY-ASSEMBLED Pangborn UNITS! 


These inexpensive, ready-to-use Blast Cleaning and Dust 
Collecting units earn you extra profits where custom- 
built equipment is not practical. 


BLAST CLEANING CABINET 

cleans metal parts, removes rust, scale, grime, 
dirt, paint, etc., in a few seconds. Ideal 

unit for producing clean, smooth 

surface on pieces up to 60” x 36”. 


, 
BLAST CLEANING CABINETS 
$315.00 and UP 
— 
BLAST CLEANING MACHINE 
for maintenance and many other uses including the re- 
moval of rust, dirt, scale, etc. Economically cleans large 


objects such as tanks, bridges, structural work prepara- 
tory to painting. Six sizes, stationary or portable. 








UNIT DUST COLLECTOR 

traps dust at its source, minimizes machine breakdowns, 
reduces housekeeping and maintenance costs 

Solves many grinding and polishing 

nuisances and material losses. 





HYDRO-FINISH CABINET 
uses liquid blast, eliminating dust, and reduces 
costly hand polishing, cleaning and finishing of 

molds, dies, tools, etc. Removes scale, discolora- 
tion and directional grinding lines, prepares sur- 
faces for plating and coating. Holds 

tolerances to .0001”. 


Tamar, 





Look to Pangborn for the Latest Developments in Dust 
Control and Blast Cleaning Equipment 
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Annealing Ti and Zr 


(Continued from p. 69) 
ready for further processing imme 
diately. 

Recently one of the producers of 
titanium brought us some 06.020-in 
wire which it was stated could not 
be drawn any further. The wire 
had been air annealed a number of 
times and the surface was seriously 
contaminated. However, after the 
material was vacuum annealed it 
was drawn to 0.007 in. in a series 
of 20 to 30% drafts (three inte 
mediate vacuum anneals) without 
difficulty and could have been taken 
much further if required. It is not 
meant to imply that vacuum anneal 
ing will cure the embrittling effect 
caused by the absorption of nitro 
gen and oxygen; in this wire, con 
tamination had not gone so far as 
to embrittle the material completely 
If the wire had been vacuum an 
nealed from a section size of per 
haps 's in. in diameter on down, a 
much finer and more ductile product 
would have resulted 

Pickling A nitric-hydrofluorik 
acid pickling solution composed of 
10° nitric acid (42° Baumé) and 
2% hydrofluoric acid (60° ) by vol 
ume is quite effective in removing 
light discoloration but this solution 
is ineffective on heavily scaled parts 
Molten caustic (sodium hydroxide) 
is useful for removing heavy nitride 
oxide scale produced by air anneal 
ing but does not-do a complete job 
and fails to remove the contaminated 
underlying metal. Furthermore, a 
violent reaction with a caustic bath 
has recently been reported, appar 
ently traceable to electrolytic action 
between titanium and a heat resist 
ing alloy basket in which it was 
contained. 

Sodium hydride has the disad 
vantage of introducing large quan 
tities of hydrogen into the metal 
as the hydride bath operates in a 
temperature range in which both 
titanium and zirconium show a peak 
in their rate of hydrogen absorp- 
tion. It has taken us as long as 24 
hr. to pump the hydrogen out of 
hydride-pickled titanium during an 
nealing in a vacuum furnace. 

Summary It would appear that 
these conclusions are justified 

1. The effect of annealing these 
reactive metals in active gas (air or 
controlled atmosphere) is to pro 
duce not only the expected sealing 
of the part but also a surface hard 
ening of the metal which cannot be 
eliminated by de-scaling or pickling 

(Continued on page 102 





Reports from all S% 
vedi HOTOBLAST 
show ROTOBLAST saves , : Cleans 
wm to Sayer These Intricate Castings 


TOBLAST , a * An actual case report from 
ye Raves tter-Saaeny Ss Vaeee Garden City Foundry, 
single cost item. In each of the three typical 


Roros.ast cases tabulated below, savings on Stoughton, Wiese 
labor averaged well over a $100 a week. In 

addition, cleaning took less time and power 

costs decreased. 


Save with ROTOBLAST 








$11,102 


on labor alone 


$10,160 
on labor clone 





Harris-Seyboid, 
Cleveland, Ohio 





Yates-American 
$5 080 Machine Ce., 
on loher olone 


Beloit, Wisconsin 

















If you want savings like this, specify Pangborn 

Rotosiast. Whether you clean castings or 

forgings, grey iron, brass or steel, you'll find 

RoToBLast saves money and $8 up clean- e 

ing with no sacrifice in ae . “Reduced our cleaning costs ! ‘4 says superintendent John 
Selgrath about Garden City’s Rotos.ast team of Table and Barrel. 
Costs on two intricate flywheel castings back up his statement. The 
smaller 31 lb. piece is cleaned by the Rotos.iast Table shown above 

CR oO T oO g L A fe T for only 2c each! Larger 49 lb. flywheels are cleaned in the Barrel for 

just 5.3c each—and both figures include a// labor, power and operat- 
ing costs! 


ROTOBLAST . ; 
on ee oe But that’s not all. Breakage used to seriously hamper production, 


but no more. Cleaning is faster too, and now Garden City states it can 
crew and old-fashioned equipment . 


’ give its customers any finish they want! 


chine and operator can do as much os a two-man 


FANEsin mony cases, one IF YOU WANT TO CUT COSTS TOO, find out about Pangborn Roro- 

ROTOBLAST machine replaces five or more BLAST. There’s a Rotostast Table, Barrel, Table-Room and Monorail 

Cabinet for every blast cleaning job. To find out how modern Pangborn 

F-Cases on record prove ROTOBLAST equipment can save you money, send for Bulletin 214. It 

ROTOBLAST can cut cleaning time up to 95.8% contains valuable specifications, performance data and photographs 

compored with old-style methods For your copy, write today to: PANGBoRN CorporaTion, 1800 Pang 
born Blvd., Hagerstown, Maryland. 


old-fashioned machines, requires less space 


S \VES POWER :Modern ROTOBLAST 
uses but 15-20 h.p. compared to old-fashioned Look to Pangborn for the Latest Developments In Blast Cleaning and Dust Control Equipment 


equipment requiring 120 h.p. for some job 


ia sii aeaienill MORE THAN 25,000 PANGBORN MACHINES SERVING INDUSTRY 
ROTOBLAST cutting tools last up to 2/3 longer 


becouse no scale is left to dull edges 
...and these savings mean Ce a qborn 
INCREASED PROFITS for you! 


BLAST CLEANS CHEAPER with 
the right equipment for every job 








FOR INCREASED PRODUCTION 
or NITRIDED PARTS use a 


HEVI DUTY car sorrom 
nitripingc FURNACE 





Manufacturers producing nitrided parts for 
aircraft, engines, and heavy machinery items 
have found that more production is possible at 

a saving in cost when they use the Hevi Duty 

Car Bottom Nitriding Furnace. 
The furnace car, complete with 
sealed retort and ammonia 
dissociation equipment 

can be removed from 

the furnace for cooling 

and a second car with 

a cold load can be 

inserted immediately for 

a minimum loss of time 
between heats. 

W rite for Bulletin HD-664 


HEAT TREATING FURNACES HEV1eDUT-Y ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS | 
MILWAUKEE 1, WISCONSIN 





Metal Progress; Page 102 





Annealing Ti and Zr 


(Starts on page 69) 
2. Inert atmosphere protects 
against such effects but is quite ex- 
pensive, particularly for large parts 
or long, thin parts (wire or tube). 

3. Vacuum annealing appears to 
be best practice for light parts, from 
the standpoints of both quality and 
economy. 

4. Pickling of heavily scaled ob- 
jects is very difficult and the most 
practical method so far devised is 
de-scaling in molten caustic. Unfor- 
tunately the caustic treatment entails 
some dangers which have not yet 
been thoroughly studied. Ss 


" . al 
Electric Steel 
(Continued from page 93) 

carbon, low-alloy, and stainless 
steels, slags of the following compo- 
sition are preferred: 50 to 60% 
CaO, 20 to 30% SiO,, 10 to 20% 
CaF,, and about 10% Mg0O. 

Refractories — In a discussion on 
the control of refractory materials, 
Cc. E. Sumpter of Carnegie-Illinois 
Steel Corp. stated that silica brick 
(with low initial cost and perform- 
ance) is better on a_ cost-per-ton 
basis, with few exceptions, than 
any other type for roof construc- 
tion. However, it has sometimes be- 
come necessary to use other roof 
refractories of higher melting point. 
Of particular interest are trials of a 
13%4-in. mullite-base brick in a fur- 
nace roof that produces only 
stainless steel. Some 10% of the 
production by this furnace has been 
0.03% max. carbon austenitic stain- 
less, and extremely high tempera- 
tures are required to make it. Life 
obtained with this roof was more 
than three times that obtained with 
18-in. silica roofs. The ultimate 
failure of the roof was attributed 
to structural spalling rather than 
loss through melting. 


Continuous Casting 


A large attendance at a session 
on continuous casting was evidence 
of the considerable interest in the 
subject. As pointed out by Isaac 
Harter, Jr., engineer in charge of 
the project at Babcock and Wilcox 
Tube Co.’s plant in Beaver Falls, Pa., 
the concept is not new; indeed the 
inventive genius of Sir Henry Bes- 
semer was concerned with the 
problem of continuous casting and 
he obtained a patent for his devel- 
opments in this field. (Cont.on p.104) 








r 





“Got a minute? Well, let me tell you about 
what happened at our machine shop a couple 
of months ago when we first tried that new 
J&L “E” Steel. You wouldn’t believe it was 
possible! (Confidentially, neither did we until 
we proved it to ourselves.) Here’s what 
happened. 
“*We got an 
order to pr duce a 
big lot of plunger 
stops for solenoid 
starter switches. 
They’re tricky to 
run, and you've 
got to be pretty 
careful every second. We'd read about “E” 
Steel in some of J&L’s ads, and decided we 
might try some on this job. 

“So we ordered some 17/32” E-33 “E” 
Steel stock, set up our B&S #2 and B&S #0 
\utomatics and began to turn out parts. We 
had used B-1113 for this job before and had 
been getting 350 pieces per hour. But we 
soon realized we could machine much faster 
with “E” Steel, and we kept increasing 
speed until we were getting an average 
of 600 parts per hour. That’s a 71% 


E” Steel (U.S. Pat. No. 2,484,231) is easily identified by the d 


J&L manufactures a full lineof 
carbon steel products, aswell a 


WE INCREASED PRODUCTION 


71% with J&L “E” STEEL 





production in- 
crease! 

“Next thing we 
discovered was that 
our tools were last- 
ing twice as long 
and the chips were 

f ’ coming off better 
with “E” Steel than they did with B-1113. 
We also found that the finish on the parts 
had improved from 20° to 25%. 
“That's why we've been using “E”’ Steel 
We turn out work much faster 
and can take on more jobs. Our 
men like the way “E” Steel 
machines and our customers 
get better parts and better 
service. Everybody benefits!” 
Get your copy of the booklet 
titled “A Progress Report on 
‘E’ Steel.”” It outlines a series 
of 11 case histories from ma- 


chine shops that have used 


“E”’ Steel withexcellent results. Jones & Laughlin Steel Corporation 
405 Jones & Laughlin Building 
Pittsburgh 30, Penna 


Write for your copy. 


Pk ase 


* Based on an actual case history. \ Progress Report on ‘E’ Steel 


istinctive blue color on the end of every bar. Nam 


JONES & LAUGHLIN STEEL CorporaTION 


From its own raw materials, PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 
certain products in OTISCOLOY ROLLED STRIP AND SHEETS 


litk 
Compan 
Address 


e TUBULAR, WIRE AND TIN MILL 


Gnd JALLOY (hi-tensile steels). PRODUCTS «+ ‘“‘PRECISIONBILT’’ WIRE ROPE + COAL CHEMICALS 





Se 
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if it’s 


TAINLESS STEEL 


come to 


G:Gan.son INC. 


This is an illustration of the wide variety of “Small-in-Size” Stainless Steel 
items being prepared for shipment in our shipping room. 

We are prepared and equipped to supply you with these small 
pieces that are TOO OFTEN difficult to secure. G. O. Carlson, Inc., recog- 
nizes the need of this service to fill your requirements for small items 
that are as necessary to complete a project as are the large pieces. 

Therefore, we have planned our production so that we can supply 
you the smallest, equally as well as the largest plates, tank heads, 
forgings, bars, sheets (#1 Finish), etc. 

G. O. Carlson, Inc., is a dependable source of supply for quality 
stainless steels. 


BIG ENOUGH FOR YOUR LARGE ORDERS 
BIG ENOUGH FOR YOUR SMALL ORDERS 


regardless of the size of the piece or the quantity. 


CARLSON, wc. 


Stainless Steels Exclusively 
300 Marshalton Road, Thorndale, Pa. 
PLATES « FORGINGS « BILLETS « BARS « SHEETS (No. 1 Finish) 
District Sales Offices and Warehouse Distributors in Principal Cities 
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Electric Steel 


(Starts on page 93) 

rhe basic considerations in- 
volved with the continuous casting 
of steel are 

1. Composition. 

2. Pouring temperature. 

3. Slag separation before the 
steel enters the mold. 

4. Proper mold design, which 
involves facilities for the very rapid 
removal of heat. 

+. Automatic pouring control. 

6. Proper casting shape and 
cross section, 

In pouring from a top charge, 
7-ton electric furnace, a top pouring 
tun-dish is used with an inverted 
weir to separate the slag. Steel en 
tering the mold must be slag-free 
to prevent defective surfaces on the 
finished product. The brass mold 
must be capable of thermal transfer 
rates 50 times those prevailing in a 
boiler tube, and this involves a 
water flow in the cooling sections 
at about a mile a minute A casting 
with oval section, having a large 
surface-to-weight ratio, has been 
found most desirable. 

Practically all the discussion on 
this topic concerned the casting of 
a plain steel containing 0.10 to 
0.20°. carbon, 0.30 to 0.60% manga 
nese. However, some stainless steel 
has been cast by continuous meth 
ods, as well as a 0.75 to 0.85 car 
bon, 0.70 to 0.90% manganese grade 
and A.LS.1. 52100 steel. In 1947 
tabcock and Wilcox Tube Co., in 
cooperation with Republic Steel 
Corp., produced 600 tons of contin 
uously cast steel. The product of 
one experimental run involved the 
piercing of 173 pieces of tubing of 
which only one was rejected for an 
outside seam. This certainly is indi 
cative of good quality for piercing 
and forging applications 

Several of the advantages of con 
tinuous casting are 

1. It delivers a very high pet 
cent of sound metal to the finishing 
operations. 

2. Pound loss on croppage 1s 
considerably less than with conven 
tional ingot practice. 

3. It bypasses ingot production 
and soaking pit and blooming mill 
operations a major advantage in 
over-all economics. 

Continuous casting can be ap 
plied to about one quarter of the 
steel industry's tonnage. The low 
capital investment and its high yield 
potentialities make it an attractive 
investment for small, nonintegrated 
plants. (Continued on page 106 
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KODAK INDUSTRIAL 
X-RAY FILM, TYPE M 


In a light alloy casting such as this, the radio- 
grapher is interested in discovering microporosity, 
as well as other irregularities that might be present. 
This requires the highest possible visibility of 
detail. 

Therefore, Kodak Industrial X-ray Film, Type 
M, is chosen because this film has the highest con- 
trast and finest graininess of all x-ray films. 


RADIOGRAPHY 
IN MODERN INDUSTRY 


A wealth of invaluable data on 
radiographic principles, practices, 
and technics. Profusely illustrated 
with photographs, colorful draw- 
ings, diagrams, and charts. Get 
your copy from your local x-ray 
dealer—price $3. 





Radiography... 


another important function of photography 
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A TYPE OF FILM FOR EVERY PROBLEM 


To provide the recording medium best suited to any 
combination of radiographic factors, Kodak produces 
four types of industrial x-ray film. 


Type M provides maximum radiographic sensitivity, high 
contrast, and exceptional detail under direct exposure or 
with lead-foil screens. It has extra fine graininess, and the 
speed is adequate for examination of light alloys at average 
kilovoltage and for much million-volt radiography. 


Type A offers high contrast with about three times the speed 
of Type M, but with slightly more graininess. Used direct 
or with lead-foil screens for study of light alloys at low volt- 
ages, and of heavy steel parts with 1000-ky x-rays or radium. 


Type K has medium contrast with high speed. For gamma 
ray work and for x-ray work where highest possible speed is 
needed at available kilovoltage without use of calcium tung- 


state screens. 


Type F provides the highest available speed and contrast 
when exposed to x-rays with calcium tungstate intensifying 
screens. Has wide latitude with either x-rays or gamma rays, 
exposed directly or with lead-foil screens. 


EASTMAN KODAK COMPANY 
X-ray Division - Rochester 4, N. Y. 


— Kodak 


TRADE-MARK 


YOU Must 
be SURE 
of the 


HARDNESS 





. 

The correct hardness of metal insures speed in manufac- 
turing, lower production costs, fewer rejects, and satisfied 
users of your products. ‘‘ROCKWELL” hardness testers were 
developed and are made only by Wilson. They are the stand- 
ards in hardness testing. Copied but never equalled in their 
precision and efficiency. Compare them with imitators. Ask 
any user. You be the judge. Be sure. See how a Wilson hard- 
ness tester helps you maintain quality. 


*ROCKWELL’’ HARDNESS TESTER 

For laboratory, toolroom, or production line testing. Made in 
hand-operated or motorized models. Vertical capacities from 
34” to 16”. 

TUKON 

For micro-indentation hardness testing. May be used with 
either Knoop or 136° diamond pyramid indenter. Made in 3 
models to cover full range of Micro and Macro hardness testing. 


ROCKWELL” SUPERFICIAL HARDNESS TESTER 

For testing thin material, nitrided or lightly carburized steel, 
and areas too small for regular “ROCKWELL” tests. Inden- 
tation .005” or less. 

ACCESSORIES 

“Brale”—the only diamond penetrator made to Wilson's pre- 
cision standards * Test Blocks—for checking accuracy of your 
instruments * Equitron—for correctly positioning test samples 
for hardenability tests * Gooseneck Adapter—for testing inner 
cylindrical surfaces * Work Supports— for holding rods, tubes, 
or irregular shapes. 


Write today for literature. 





acco 
WILSON MECHANICAL INSTRUMENT CO., INC. is 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. wo 
230-F PARK AVENUE, NEW YORK 17,N. Y. = ¥ 
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Basic Electric Steel 


(Starts on page 93) 

C. Taylor, of Armco Steel Corp., 
discussed some physico-chemical 
aspects of electric furnace steel 
melting and the increased difficulty 
of hitting the required analysis 
among the numerous and complex 
grades of steel now being produced 
The use of nomographs for calcu 
lating additions of chromium to the 
A.LS.1. stainless Type 304 was il 
lustrated. As pointed out in the dis 
cussion by D. Gherardi of Timken 
Steel and Tube Division, many steel 
specifications are now so exacting 
that complete cooperation between 
meltshop supervision and the metal 
lurgist is essential. 

Practical aspects of toolsteel 
melting were next discussed by C. 
F. Sawyer, Jr., of Vanadium-Alloys 
Steel Go. Most of the highly alloyed 
types are dead melted. Steels such 
as 18-4-1 are not usually slagged off 
after melt-down, unless an excessive 
slag volume is present. When this 
happens the slag is turned from 
oxidizing to reducing before the 
excess is removed, so any chromium 
and vanadium oxidized during melt 
ing are not lost. The low-carbon, 
highly alloyed, hot work die steels 
present problems not encountered 
with higher carbon grades. These 
steels are dead melted in the same 
way as the high speed types, but 
the carbon content is about 0.35 
The charge must be properly calcu 
lated to melt-in at or slightly below 
the correct carbon, since boiling 
down the carbon will lose substan 
tial amounts of tungsten as well as 
chromium and vanadium. In pro 
ducing high-tungsten steels a por 
tion of the required tungsten can 
be supplied by reducing scheelite 
(CaWO,) ore added to the slag; 
reducing materials, such as Caf 
and ferrosilicon, are mixed with the 
scheelite or with molybdenum ox 
ide before charging. Some diffi 
culties with poor slags are due to 
scheelite ores high in lime; these 
result in poor tungsten recovery. 

In discussing the melting of sim 
ple and compound steels in 50-ton 
electric furnaces, A. K. Blough of 
Republic Steel Corp. emphasized 
the following points 

1. Limit chromium in the 
charge so that, on melting down, it 
is within a 0.2 to 0.4 range. This 
minimizes nonmetallic inclusions. 

2. Lime-silica ratios of over 2.5 
are desired, together with a good 
boil during the oxidation period. 

(Continued on page 108) 





MILLION TONS MORE STEEL 


Latest Increase in Bethlehem’s Annual Capacity Climaxes 
5 Years of Postwar 3,100,000-Ton Expansion 


On January 1 of this year Bethlehem’s steel making 
capacity stood at 16 million ingot-tons annually—an 
increase of 1 million tons over a year ago. 

Since the war ended we have increased our annual 


steelmaking capacity 3,100,000 tons, or 24 per cent. 
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Moreover, as the chart at the right shows, Bethle- 


Copacityy — 
hem’s steel capacity has nearly doubled in 25 years. Ad- 


Production —=—_— 


ditional capacity can and will be created as it is needed. 


BETHLEHEM STEEL . 
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Electric Steel 


(Starts on page 93) 

3. Use of reboil: When over 
0.30% carbon, reboil with 500 Ib. of 
ferromanganese with 50-ton heats; 
when under 0.30% carbon, 600 Ib. 
of silicomanganese are used. 

4. For final adjustments, the 
ferro-alloys must be clean. 

5. Hot heat at slag-off period: 
For A.LS.1. 52100, a slag-off temper- 
ature of 2930° F. and a tap tempera- 
ture of 2780°F. are desired (as 
determined by platinum-rhodium 
immersion thermocouples). A fall- 
ing temperature gradient is consid- 
ered good practice on all types 
from slag-off to tap. 

Rimming and Carbon Steel pro- 
duction in the electric furnace was 
discussed by P. Lindberg, Jr., of 
McLough Steel Corp. When produc- 
ing rimming steels in 80-ton units, 
a slag with 18 to 25% FeO is de- 
sired. Four thousand heats have 
been poured with 2-in. nozzles; 
they are best adapted to the mill 
practice using 26 x 47 x 72-in. ingot 
molds. A special pocket block is 
set in from the outside with a %-in. 
clearance for a nozzle, heavily 
slurried on the outside, which is set 
in place with a quarter turn. 

Pounds of aluminum for addi- 
tions to 80-ton rimming heats are 
calculated by the following formula: 
(FeO (in slag before tap) — 14] x 3 
One half of this is added in ladle, 
the balance in each ingot. 

Stainless Steel — The major points 
made by R. J. Wilcox of Michigan 
Steel Casting in his paper on induc- 
tion melting of stainless steels (in 
1000-lb. units) were the high recov- 
eries of oxidizable elements, partic- 
ularly 92% recovery of columbium. 
Production of 18-8 for castings con- 
sumed 779 kw-hr. per ton; melting 
time, 58 min. per 1000-lb. heat; 
average lining life: 110 heats. Of 
most interest was the use of sele- 
nium for degasification. As a result 
of considerable experimental effort 
it was found that a very minor 
quantity of selenium (0.01%) is 
extremely effective in the preven- 
tion of gas porosity in castings; 
addition of 0.25 Ib. ferroselenium 
per ton was found to be definite 
insurance against gas porosity 
ordinarily experienced from high 
hydrogen or nitrogen contents. 

It was also said in this meeting 
that tellurium has the same effect, 
and that selenium also prevents gas 
porosity when added to the ladle. 

In discussing recent develop- 
ments in melting, (Cont. on p. 110) 
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KEMP ATMOSPHERE GENERATORS 


END MIXTURE PROBLEMS. PRODUCE SAME 
ANALYSIS GAS REGARDLESS OF DEMAND... 
HAVE EXCLUSIVE SINGLE AIR-GAS CONTROL ! 


You need the correct protective atmos 
pheres for heat-treating operations! 
Here’s how Kemp Atmosphere Gen 
erators solve your problems once and 
for all! One single knob sets the air-gas 
mixture accurately, permanently. No 
matter what the demand, you get the 
same analysis inert gas from 1°) to 
100° of capacity. With Kemp there 
is no need for tinkering! 


ABSOLUTELY DEPENDABLE 


Kemp Generators burn ordinary gas 
just as it comes from the mains. A 
famous Kemp Carburetor, part of each 
installation, assures complete combus 
tion .. . producing a clean, chemically 


| ATMOSPHERE GAS GENERATORS 
A THE C. M. KEMP MFG. CO., Dept. D.1 


405 E. Oliver St., Baltimore 2, Md. 
Gentlemen: Send me information. Also, show me how 


OF BALTIMORE 


inert gas containing 88°) nitrogen, 
12%, CO, a gas so pure it is used 
without further processing in the manu 
facture of aspirin 

chemicals, fine paints 
other products. 


and /aboratory 
and a 


SEND FOR PROOF! 


Whether you need special atmospheres 
for purging, fire protection, blanket- 
ing or any process specify 
Kemp. For technical information 
write for special bulletin. To find out 
how much you can benefit: tell us how 
produce inerts now; we'll show 
you how Kemp can solve your problem! 
Mail coupon today! 


steel 


you 


' much we can save on inerts. We now spend 


CARBURETORS 

BURNERS 

FIRE CHECKS 

ATMOSPHERE GENERATORS 
ADSORPTIVE DRYERS 
METAL MELTING UNITS 
SINGEING EQUIPMENT 
SPECIAL EQUIPMENT 
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Electric Steel 


(Starts on page 93) 
4. Ogan of Carnegie-Illinois Steel 
Corp. stated that the current trend 
is toward better 
quality and Shortages 
of nickel and desirable scrap mili- 
tate against this. 
parent a 


greater tonnage, 


lower cost, 
There is also ap- 
trend to top-charging in 
stainless melting, and higher power 
input to speed the melt-down, The 
use of larger furnaces for melting 
stainless was emphasized. In 
with 0.03% max. 
carbon, Mr. Ogan stated that this has 
passed the development 
heats 


dis- 
cussing stainless 
and 
The 
making this 
J. H. Eisa- 
Carnegie-Ilinois, is 


stage 
such routine. 


consideration in 


are now 
major 
grade, as emphasized by 
man, also of 
extreme care in all details of opera- 
tion. Many 


grade 


development heats of 
were 30-ton 
production be- 
furnaces. 
other 
Ogan were 


this made in a 


are furnace before 
gan on larget 

Several 
by Mr 


1. There is a 


points mentioned 


the 
calcium-sili 


trend toward 


use of aluminum and 
con on 
an effort 


cium-silicon as a 


stainless finishing slags in 
Cal- 
addition is 


to get cleaner steels. 
ladle 
also becoming more common. 

2. Use of titanium has 
in mak- 


minimized 


sponge 
not aided titanium recovery 
321, but 
inclusion stringers. 

3. “Misch metal” (the rare-earth 
added 


deoxidizer 


ing Type has 


being 
ladle 


stainless 


alloy) is experi- 

for 
This 
alloy is re puted to improve cleanli- 
and hot 
the 


austenitic types. 


mentally as a 
austenitic grades. 


ness workability partic- 


ularly of more highly alloyed 
’ 

4. It is too early to make pre- 

dictions with respect to the use of 

Kellogg hot-topping equipment, ull- 


lizing a nonconsumable electrode. 
icid Electric 
Meetings on acid electric foundry 


practice for the 
most part, with the special deoxi- 


were concerned, 
dizers and temperature control. 
Deoxidation in the ladle with 
“Carbortam” (15 to 21% Ti, 1 to 
2% Al, 1 to 2% B, 2 to 4% Si, 4.5 
to 7.5% CC) was described by W. O. 
Iuleman of National Malleable and 
Steel Castings Co. His conclusions 
were that heats for castings requir- 
ing no higher pouring temperatures 
than 2850° F. can be sufficiently de- 
oxidized with this Duc- 
tility is increased when it is used 
instead of aluminum, and chain-type 
inclusions decreased. Cont.on p.112) 


material. 
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ONLY 250 LBS. REJECTED OUT OF 2,000,000 
WITH ASARCQ’ CONTINUOUS CAST BRONZES! 


i 
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prominent manufacturer of railroad equipment reports: 
“Only 250 Ibs. 
out of a 2,000,000 Ib. 


of Asarco Continuous Cast bronze rejected 


experience ... better properties than 


other bronzes... scrap losses practically eliminated. 


rhere are virtually no rejects when you use Continuous 
The 


tubes and shapes with fatigue 


Cast bronzes. unique Asarco casting process gives you 


bronze rods, 


and impact 


characteristics up to 100°; better than those of sand cast 


bronzes ... with better tensile strengths, yield strepgths and 


hardnesses . . . with no porosity, no hard or soft spots. Asarco 


Continuous Cast bronzes are ideal for use on automatic 


screw machines. 


You can get Continuous Cast bronzes}made to order in 
of alloys.. 


lengths 5’ to 12’ on request. . 


a wide variety y¥ 


.in standard lengths of | 
. lengths 12’ t 


o 20’ on special 


arrangement. 


216 sizes of the standard Asarcon 773 bronze (SAE 660) 
are stocked in 105” lengths for convenience at warehouses 
in principal cities across the country. Distributors will cut 
the warehouse stock to suit your specific requirement . . . 


long or short. 


For more data Asarco distributor, or 
send the coupon for a 12 


ee your 
page color catalog 


that contams complete technical data 


American Smelting and Refining Company 
Perth Amboy Plant, Barber, New Jersey 








West Coast Sales Agent 
LTD., 444 Natoma Street, San Francisco, Calif 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 


KINGWELL BROS 


Please send me a free copy of the new 12-page catalog 


“ASARCO Continuous-Cast Copper Alloys.” 


Name Tithe 


Company 


Address 


Jone 


Mate 
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A TRIED and PROVEN 
SOURCE FOR 


TESTING 
MACHINES | 


BRINELL 

DUCTILITY 
COMPRESSION 
TENSILE 

UNIVERSAL 
TRANSVERSE 
HYDROSTATIC 
PROVING INSTRUMENTS 


and 
Special Testing Machines built 
to your Specifications. 








Send for 
this 





Tatlin 


8835 Livernois « 


Without obligation send me your brochure 
on testing instruments. Also special folders on 
following types (check your interest): 


Detroit 4, Mich. 


(_] Brinell Hardness 
[_] Compression 
[_] Transverse 


(_] Duetility 
] Tensile 

(_] Hydrostatic 
[_] Proving Instruments 


NAME 


TITLE 
Attach coupon to your letterhead 
and mail 








Metal Progress; Page 112 





Electric Steel 


(Starts on page 93) 
Tempering after normalizing is fre- 
quently avoided; metal fluidity is 
also increased, with a much lower 
percentage of cracked and misrun 
castings. 

Special deoxidizers were also 
discussed by C. G. Mickelson of 
American Steel Foundries. He also 
mentioned the use of selenium 
with varying amounts of aluminum, 
“Graphidox”,  silicon-magnesium- 
aluminum, and metallic sodium. 
These deoxidizers show promise 
for increasing mechanical proper- 
ties and ductility, and influ- 
ence grain boundary inclusions. 

In the general discussion on 
acid electric practice such factors 
as the history of the heat, depth of 
bath, carbon reduction, and hold 
after boil, were considered to be 
items which should be evaluated in 
addition to the specific deoxidizer 
used, else conclusions may be 
clouded. 

In summarizing this session on 
special deoxidizers, R. H. Jacoby of 
Key Co. pointed out that the pre- 
ponderance of data presented was 
concerned with correlation of ten- 
sile ductility. Not enough work has 


also 


been done on notch ductility; more 
data are also needed on effect of 
deoxidizer on grain size. 

A paper on production control 
of molten steel temperature and its 
effect on steel casting quality, pre- 
sented by C. A. Faist of Burnside 
Steel Foundry, was received with 
considerable interest. This author 
concluded that control of steelmak- 
ing and pouring temperatures has 
a decided bearing on the appear- 
ance and mechanical properties of 
steel castings. One of the most strik- 
ing relationships found in a study 
of over 400 heats was the inter- 
dependency of the mechanical prop- 
erties of the steel and the tapping 
temperature. Plots of tapping 
temperature versus quality factor 
(P-value) for heat treated castings 
developed an unusual S-shaped 
curve, which indicates that there is 
a very definite critical temperature 
range wherein the quality factor 
is adversely affected. Data devel- 
oped by the author seem to bear 
out the theory that this character- 
istic curve is not a function of 
chemical composition, heat treat- 
mert, or of pouring method, but 
that it is rather a function of the 
method with which the molten steel 
originally solidifies in 
the mold. 


cools and 
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ROSS SPRINKLER 
MAKES AN ANNOUNCEMENT: 


“We say -- without hesitation -- 
that the brass Anaconda supplies 
for these sprinkler heads gives us 
the best drawing performance and 
the lowest reject rate of any brass 


we ve ever used”. ee eee 
tris beet uses 

Tis Sansa eee 

This was no accident. The customer’s equip- ap x. 

ment, together with the number and extent of a Growing requires 

draws, were carefully considered. Then a brass Solid Brass Hand Sprinkier. 

alloy of suitable composition and temper was 

supplied. Results were evident immediately. ‘ 

How about those deep-draw jobs of yours? f b tt d b 

Any room for improvement? Want the benefit or e er ra Wi n g rd $s 

of our experience — without obligation? . . . SPECIFY 

Just write to The American Brass Company, 

General Offices, Waterbury 20, Connecticut. 


In Canada: New Toronto, Ontario. Soros 


® 


first in copper, brass and bronze 
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Wear Resistant 
Electroplate* 


) 


VU 


even tempered, 


but TOUGH! 


OCTAG( 
$'31118 


Vv 


N 


fy ECTRODEPOSITS that can be 

4 harder than deposited chromium 
consist of cobalt or nickel alloyed 
with up to 15% phosphorus. These 
are more easily deposited than chro 


q 


HEXAGONS 


mium and are very hard, corrosion 
resistant, and bright. They should 
thus be of value for many of the 


SONIDYOS 


applications in which chromium 


FLATS, 


404 


plate is now used to obtain a hard 
wear resistant surface or a decora 

tive finish. Commercial examples 
Ir you need even temper and toughness on heavy-duty 


would be gages, cylinder walls, pis 


ton rings and valve stems. 


SQUARES, 


parts, by all means investigate the unusual properties of 
HY-TEN “B” No. 3X! 

WL can supply “B” No. 3X in bars, discs, flats or forg- 
ings heat treated to your exact hardness specifications. And 
this unusual HY-TEN alloy steel can be machined even 
when hardened as high as 477 Brinell (48 Rockwell “C”)! 

This unusual property— machinability at high degrees of 
hardness — makes this steel particularly well suited for parts 
which are apt to distort badly in the treating operation. 
This makes possible savings in handling and set-up time 
and finishing operations by putting parts into service with- 
out further treatment. A smoother finish is obtainable at 
almost any degree of heat-treated hardness than is possible 
with standard alloy steels. 


The plating baths consist of 
common nickel or cobalt salts such 
as the sulphate or chloride, to which 


‘NOILINGOYd 


is added phosphorous acid. Solution 
make-ups are given in the original 
document. The baths are operated 
at a low pH between 0.5 and 1.5, 


ROUNDS, 


depending on the composition. To 
maintain the desired acidity in the 
cathode film, the solution must be 
buifered; phosphoric acid is one of 


VICE 


the best chemicals for this purpose 
The plating baths are kept at 165° F 
or above; at room temperature the 
cathode current efliciency is very 
low and the deposits are weak. At 
the usual current density (about 
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oO 
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0.10 amp. per sq.cm.) the rate of 
deposition is rather high, amounting 
to several thousandths inch per 
hour. 

Throwing power of the bath is 


WL steels are metallurgically constant. This guarantees 


uniformity of chemistry, grain size, hardenability— thus eli- 
minating costly changes in heat treating specifications. reported as being excellent. 
Low-phosphorus deposits (2%) 


have a matte finish. As the phos 
Wheelock, Lovejoy Data Book, indicating your 
title end company identification. It contelne com phorus content and the thickness 
plete technical information on grades, applica- increases, the smoothness and 
tions, physical properties, tests, heat treating, etc. = 





Write today for your FREE COPY of the 


YINDIN JONVNILNIVW GNV WOOY 1001 


) brightness increase. Reflectivity is 
134 Sidney St., Cambridge 39, Mass. ie about 45%, in comparison with 60° 
and Cleveland + Chicago + Detroit for buffed nickel plate. 


Hillside. N. J. * Bullale + Cincinnati Hardness of the deposits as plated 
varies from 350 to 720 on the 





Vickers scale, increasing with phos 
phorus content. Heat treated at 
750° F. they become much harder 
For example, a heat treated 10° 


i es Al | T phosphorus-cobalt deposit reaches a 
4 hardness of over 1100 Vickers, 
ye d * which is greater than that of elec 


x trodeposited chromium. Deposits 


/ Tg a | Warehouse Serrice which have been heated as high as 
| \ { x 1475" F. and then cooled are not 
e CAMBRIDGE CLEVELAND 


CHICAGO - HILLSIDE.N3 appreciably softer than the initial 


DETROIT - BUFFALO electrodeposit. 
CINCINNATI 


OVER ONE HUNDRED YEARS OF 


Although the low-phosphorus 


In Canada , 
af a , 6) 
4 * SANDERSON.NEWRBOULD, LTD... MONTREAT ° (Continued on page 11 
* Abstract of “Electrodeposition of 


Alloys of Phosphorus and Cobalt or 

Nickel”, by Abner Brenner, Dwight 
and AISI E. Couch, and Eugenia Kellogg Wil 
liams, Journal of Research, National 
Bureau of Standards, Vol. 44, 1950, 
p. 109. Research Paper No. 2061 
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efound out 
hard way... 


Just how important 
cutting oils are" 


reports a Midwest Machine Shop Superintendent. 


“Sure, we knew different operations required different cutting oils, 
But it wasn't until we got into real trouble over rejects of one 
tricky part that we called in a Cities Service specialist. 

That's when we learned about the complete line of oils available 
for specific applications. Now we don't set up a job without Cities 
Service expert advice on the right type of cutting fluid.” 

On all machining operations requiring cutting fluids, the correct 
tooling and the right type of cutting fluid will help give you these 
extra production benefits: 


+ Longer Tool Life + Greater Accuracy 
* Better Finish * Higher Speed Operation 
* Closer Tolerance * Increased Production 


A complete line of Petroleum Products for the Metal Working 
Industry including the following well-known brands: Chillo, Pace- 
maker, Q-T, Sentry, Optimus, etc. 


Write for this ——_ 
FREE booklet > 


» 
Cities Service O1 Co 
Cc ITI E S Sixty Wall Tower, Room 964 
New York 5, N. Y 


Please send me, without obligation 
“Metal Cutting Fluids 


Company 


t Address 
a Ate - QUALITY PETROLEUM 


PrRooUCcTS 
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Finer grain structure — higher heat resistance — increased tensile strength 
— only a few of the advantages gained when master alloys of titanium and zirconium 
are added to your metal products. Now produced commercially by Metal Hydrides 
Incorporated, titanium and zirconium are available as powders, sintered granules, 
fused lumps or hydride powders. 


In addition to these, Metal Hydrides also produces binary master alloys of 
Zr-Cu, Cr-Ni, Zr-Ni, Zr-Mg. All are available in a wide range of composition as 
either powder (325 mesh) fused lumps, or sintered granules. 


Can these amazing new metals help you? Find out by writing Metal Hydrides 
Incorporated today for complete details. 





Check these unusual advantages 
of MH Metal Hydrides. 


Provide master alloys for direct use 


Fortify and refine grain structures 


Zirconium hydride provides gettering — safest for the re- 
moval of gas from vacuum tubes 


Vv 
Vv 
¥ Simplify many alloying processes 
Vv 
Vv 


Zirconium — a source of heat for elements in 


photo flash bulbs 











Titanium, Lithium, 


Aluminum, Zirconium, . METAL HYDRIDES Inc. 
Tantalum, Sodium, ; : 12-24 Congress Street 


Barium and Calcium BEVERLY. MASS. 
Hydrides 3 ; 
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Electroplate 


(Continued from page 114) 
alloys become ductile after heat 
treatment at 1475° F., deposits con- 
taining more than 1% phosphorus 
are generally brittle. Alloys of cobalt 
or nickel with higher percentages of 
phosphorus are highly resistant to 
corrosion and chemical attack, 
exceeding in this respect the pure 
metals. 


Hot Working of 


Copper and Alloys” 


HIS PAPER of 25 pages embraces 

a thorough review of previously 
published papers, but is based on 
work and observations of the au- 
thors, who are familiar with the 
processes. Nine figures and three 
tables of their own are presented, 
and 32 references are cited. 

Deformation of metal at normal 
temperatures involves slip planes, 
with work hardening. Hot work in- 
volves plastic flow, without work 
hardening. In general, alpha alloys 
are less easily hot worked than pure 
copper, while alpha-plus-beta alloys 
are easily hot worked. Low-melting 
impurities of limited solubility, such 
as lead or bismuth, or low-melting 
compounds, impair the hot work- 
ability of the alpha alloys more than 
of the alpha-beta type. A sound, 
fine-grained casting is usually work- 
able over a wider temperature range 
than one of coarse grain, especially 
in the presence of unsoundness or 
insoluble impurities. 

Piercing of tube billets is the 
severest hot working test, because 
of tension stresses, while extrusion 
allows wide latitude. Hot rolling is 
intermediate. Two tables give the 
initial temperature ranges for hot 
rolling and extrusion of coppers and 
common alloys. 

Care and experience are neces- 
sary in predicting hot workability 
from laboratory tests. Hot bend tests 
are useful. Hot torsion tests are 
especially good when the metal is 
to be pierced. Finally, hot forging 
tests are indicative of the hot roll- 
ing properties. 

Tough pitch high-conductivity 
copper is hot workable over a wide 
temperature range. Slabs are often 

(Continued on page 118) 

* Abstracted from “The Hot Work- 
ing of Copper and Copper Alloys”, by 
Maurice Cook and Edwin Davis, Jour- 


nal, Institute of Metals (London), 
Vol. 76, 1950, p. 501. 





here’s the “INSIDE STORY” 


4(\5 
' 
NEW SERIES ‘*LT”’ 


CK <7 


ost vensams is able to give 
MM v - LOCK-TITE offers 
pastivo dhetall tn ents of Wcletele, Ges or fie * The Most Complete Protection 
Failure or ao Combination of any two of these 
by the use of interchangeable power units. 
MOST POSITIVE SHUT-OFF—LOCK-TITE hes ' 
positive soft-coct seal—75 PSI seating pressure. NAN No OTHER VALVE on the market so completely 
EXCLUSIVE THROUGH-SHAFT CON- : fulfills the latest safety requirements for a posi- 
© STRUCTION — speciol bushings— tive, manual reset, safety shut-off valve as the 
new series “LT” McKee-Eclipse LOCK-TITE 
Safety Valve. Some of the reasons are listed here. 


For the complete story of this revolutionary 
development write today for Free, Illustrated 
Bulletin M-302, describing operation and con- 
struction in detail, and including valve selection 
and other engineering data. 


Representatives in all Principal Cities 





727-1 South Main Street, Rockford, Illinois 
THE MOST COMPLETE LINE OF GAS-FIRED INDUSTRIAL EQUIPMENT ON THE MARKET 
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Olic ADJUSTING SCREWS 


Ohio ST Thumb Screws 


The shoulder will cover lock washers, wide wing spread 


Thread sizes, 
No. 10-24 to 14-20 


Materials: Low Carbon Steel and Brass 





Ohio FS Adjusting Screws 


Thread Sizes, No. 10-24 to 14-13 
Material: Low Carbon Steel or Brass 


Turned easily by the fingers, pliers, monkey wrenches or 
socket wrenches. 


Actually a triple-purpose screw: 


1. Adjusting Screws 
2. Leg Levelers 
3. Self-Locking Crating Bolts 


For list of stock sizes and samples, send to 


THE OHIO NUT & BOLT COMPANY 


25 FIRST AVENUE BEREA, OHIO 














Let Our Plaut 


be Your METAL TREATING 
—~ Departments. 


oS) 


Our Services: Carbon-Restoration, Electronic Induction Hardening, Flame 
Hardening, Heat Treating, Bar Stock Treating and Straightening (mill 
lengths and sizes), Annealing, Stress Relieving, Recuniinieg, Pack, Gas, or 
Liquid Carburizing, Nitriding, Speed Nitriding, Aerocasing, Chapmanizing, 
Cyaniding, Dry Cyaniding, Sand Blasting, Tensile and Bend Tests. 





@& 35418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 
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Hot Working of 


Copper and Alloys 


(Continued from page 116) 
rolled in the lower ranges, to prevent 
excessive scaling, and wire bars may 
be rolled from 4 x 4-in. cross section 
down to ' in. starting at about 
850° C. Oxygen-free high-conductiy 
ity and phosphorus-deoxidized cop- 
pers are also workable over the 
same range with perhaps a slight 
advantage for the latter. Tough 
pitch arsenical coppers, 0.3 to 0.5‘ 
arsenic, require higher oxygen to 
maintain the pitch. They are work- 
able between 800 and 900° C., but 
hot short between 600 and 700° C. 
With 0.5% or more arsenic and 
more than 0.05% oxygen, hot rolling 
is difficult. Phosphorus-deoxidized 
arsenical coppers have no brittle 
range. Silver has no appreciable 
effect on hot rolling. Cadmium and 
chromium up to 1°, deoxidized, are 
readily hot rolled. With the latter 
the temperature is kept above 700°C. 
to prevent age hardening. Sulphur 
requires high oxygen to obtain pitch, 
and the hot rolling range is _ re- 
stricted. Tough pitch copper will 
tolerate 0.5°> lead; deoxidized cop- 
per, not more than 0.02% for hot 
rolling. Bismuth of 0.006% in tough 
pitch and 0.01% in deoxidized cop- 
per has been recorded as hot work- 
able at 800 to 900°C.; at lower 
temperatures 0.002% is deleterious 
in deoxidized copper. Tough pitch 
will tolerate a little more because 
some of it may be oxidized. 

The alpha alloys of copper-zin« 
are hot worked from 65 to 97 
copper. Lead up to 0.025% may be 
tolerated in hot rolling, but a lower 
figure is usual. Arsenic and antimony 
up to 0.05% are used in extruded 
tubes. Bismuth must be kept below 
0.005 %. 

The copper-zine alloys in the 
alpha-plus-beta and beta fields are 
most easily hot workable (56 to 
63% copper). Additions of lead, tin, 
silicon, nickel, iron, aluminum and 
manganese are usual. Only lead 
affects hot rolling and the tolerance 
for this is much greater than in 
alpha brass. 

Cupro-nickels from 0 to 30% 
nickel are readily hot workable 
Deleterious impurities are lead, car- 
bon, sulphur and oxygen. Nickel 
silvers in the alpha range are sim- 
ilar to alpha brasses; in the alpha- 
plus-beta and beta ranges, they 
resemble corresponding brasses. 
Aluminum bronzes, in both alpha 
and beta phases, resemble brasses. 

(Continued on page 120) 








SUNBEAM-STEWART 
BRAZING FURNACE 


ZlethioniK 


CONTROL 


TOP QUALITY 
SHAVEMASTERS 
AND MIXMASTERS 


Qaatiry is no longer synonymous with expensive. 
Modern production methods, aided by creative 
instrumentation, have increased quality of products 


while lowering production costs. 


Sunbeam “Master” products are a good example 
of high quality at low cost. Production economy 
is made possible with a Sunbeam-Stewart Brazing 
Furnace, with controlled atmosphere. Here, a 
wide variety of products. in all sizes and shapes, 
are mass produced. Assemblies weighing as little 
as a fraction of an ounce up to several pounds are 
speedily copper brazed, silver soldered or bright 
annealed. It's a critical operation, and only logical 
that klectronik controllers should guide its exact- 


ing heating and cooling requirements. 


On each of the two temperature zones of the 
furnace, an Electronik controller guides and holds 
the heating and cooling cycles to precise time and 
temperature tolerances. The perfect “treatment 

afforded by this modern electric furnace. with the 
help of Electronik controllers, is illustrated by the 


top-quality products in the Sunbeam line 


Call in your local Honeywell engineer for a dis- 
cussion of your utilization of Electronik con- 


trollers. He is as near as your phone! 


Minneapous-Honevwett Recurator Co., In- 
dustrial Division, 4503 Wayne Ave. Phila. 44. Pa 
Offices in more than 80 principal cities of the 


L nited States, Canada and throughout the world. 


“BROWN INSTRUMENTS 
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‘ 
1 Saves Labor ! ? 


‘ Eliminates Emery +” 
_ Cleaning ! 


® 
Phen 
for Rockford Drop Forge Co. 
Rockford, Illinols 


HYDRO-FINISH increases die life for 
Rockford Drop Forge by eliminating 
surface-disturbing emery cleaning at 
end of runs. Hand polishing is cut toa 
minimum because it’s done before heat 
treating. Hydro-Finish removes all 
heat-treat scale, holds tolerances and 
leaves surface smoother than hand 
polishing. Estimates show Hydro- 
Finish will pay for itself out of savings 
in two to three years! 

HYDRO-FINISH simplifies manufacture 
and maintenance of tools, dies and 
molds. Costly hand work is reduced 
and surfaces are virtually free from 
directional grinding lines. Hydro- 
Finish assures better bonding, elec- 
troplating, painting—gives you the 
surface you want within .0001”! 

FOR FULL INFORMATION on how Hy- 
dro-Finish can save you money, 
write today for Bulletin 1400A to: 
PANGBORN CORPORATION, 1800 Pang- 
born Blvd., Hagerstown, Maryland. 


Pangborn 


BLAST CLEANS CHEAPER 
with the right equipment 
for every job 
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Hot Working of 
Copper and Alloys 


(Continued from page 118) 
Silicon bronzes are easily hot work- 
able with lead restricted to about 
0.05%. 

Copper and various grades of 
brass, such as 60-40, naval brass, 
silicon bronze and cupro-nickel, are 
universally broken down hot and 
sometimes finished hot if plates or 
sheets are produced. The alpha 
brasses are increasingly broken 
down hot in large ingots for finish- 
ing cold in strip. 

Extrusion is widely used for 
rods, tubes and sections. The alpha 
and beta alloys are most easily ex- 
trudable, but the process is increas- 
ingly used for cupro-nickels, tin 
bronzes, aluminum bronzes, nickel 
silvers and silicon bronzes. A brief 
review of extrusion presses is given 
and a table showing the properties 
of some of the commonly extruded 
brasses. 

Rotary piercing is used exten- 
sively for making copper shells and 
somewhat for the alpha brasses and 
the alpha-plus-beta brasses. The 
operation is described. The severe 
stresses involved require metal of 
the best hot working properties. 

Hot forging is described briefly. 
The brasses of alpha-plus-beta and 
beta types are most frequently used. 

Abstracter’s Remarks —If any 
criticism were to be offered, it 
would be that too much weight has 
been given to previously published 
data. Such a criticism might be un- 
just, for the authors’ citations of 
literature are undoubtedly included 
so that the reader can make his own 
discounts. Wherever the authors 
write from their own experience, I 
find myself in entire agreement with 
them. But I find difficulty in be- 
lieving that deoxidized copper can 
be hot rolled, commercially, with 
as much as 0.02% lead or 0.01% 
bismuth. The statement that tough 
pitch copper will tolerate 0.5% lead 
for hot rolling purposes really ought 
to be qualified by explaining that 
this depends on its being present as 
lead oxide. In the same vein, I 
would not wish to undertake the 
hot rolling of alpha brasses with as 
much as 0.025% lead or silicon 
bronzes with 0.05% lead. These 
statements appear in print from 
time to time, perhaps for lack of 
more exact published information. 
One could wish that such sound 
and seasoned brass men as the au- 
thors had cited them more critically. 

Daniet R. HuLi 





THERMOCOUPLE 
EXTENSION 
LEAD WIRE 


Tnere are two good reasons why we stress 
Gordon Quality and Gordon Service. (1) 
The precision quality of Gordon Thermocou- 
ple Extension Lead Wire is based upon 36 
yeors of experience in careful selection anu 
inspection to meet rigid insulation require- 
ments. (2) Gordon's Chicago and Cleve- 
land plants carry complete stocks of Ther- 
mocouple Extension Lead Wire for practi- 
cally every application. (See illustrations 
below.) This means that your order gets im- 
mediate delivery of a QUALITY product— 
one that meets Bureau of Standards Specifi- 
cations. ORDER NOW! No waiting or de- 
lay. Prices available upon request. 


See: 


CHROMEL-ALUMEL, Cot. No.1231(3-A),14 go. STRANDED. 
DUPLEX, each wire felted asbestos, Asbestos-yarn braid 
overall 


FOR PLATINUM THERMOCOUPLES, Cat. No. 1225, 16 ga. 
STRANDED-DUPLEX, each wire felted asbestos, Asbestos- 
yorn broid overall 


--- 


CHROMEL-ALUMEL, Cot. No. 1234, 14 go, SOLID-DU 
PLEX, each wire enomel, felted asbestos, Asbestos-yorn 
broid overall 


IRON-CONSTANTAN, Cat. No. 1236-C, 14 ga., STRAND- 
ED-DUPLEX, each wire felted asbestos, Asbestos-yorn 
braid overall. 





evr 





COPPER-CONSTANTAN, Cat. No. 1235-A, 14 ga., SOLID- 
DUPLEX, each wire cotton, rubber, weatherproof braid, 
leed sheath overall. 

Lele}-ite). F 

»* SERVICE.> 
CLAUD S. GORDON CO. 


Specialists for 36 years in the Heat Treating 
and Temperature Control Field 


Dept. 15 © 3000 South Wallace $i., Chicago 16, iil 
Dept. 15 © 2635 Hamilton Ave., Cleveland 14, Ohic 


| WAT HT 
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CONTROLLED OXIDATION 
PENTRATE x 


for Blackening and Protecting 


HEATBATH 
CORPORATION 


SPRINGFIELD 1, MASS. 


\ 

\ 
\ 
\ 
\ 


In Canada: Wm. Michaud Co., Ltd. 
Montreal, Quebec 
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Please se 


for the 
Metal 


Industry 
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PENKAY CASE 2 and CASE 671 


for 
Carburizing and Brightening 





The newest development in activated 
liquid carburizing baths — a two-compo- 
nent method using easy-to-handle gran- 
ular compounds and briquettes. It pro- 
vides accurate control over carburizing 
rate and assures constant bath strength. 

100% water soluble — provides ex- 
tremely bright surfaces after quenching 
in either oil or water! 

Case depths can be obtained which 
are equivalent to or better than those 
produced by ordinary insoluble and 
difficult-to-wash activated type baths. 

Penkay contains a different activator 
never before used in carburizing baths 
and is responsible for carburizing rate 
stability and lustrous finish. 


Tt Patent Pending 
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Fill in Coupon and mail today 





Abrasive Cloth, Grain, Paper 


Enthone, Ine. 
Fisher Scientific Co. 
Norton Co. 


Abrasive Cutting Machines 


Buehler, Ltd. 
Hill Acme Co. 


Abrasives, Steel Shot and Grit 
Pangborn Corp. 


Abrasive Wheels 
Norton Co. 


Acetylene 
Air Reduction Sales Co. 


Airless Blast Cleaning 
Pangborn Corp. 


Alloys, Heat and Corrosion 
Resistant 


Allegheny Ludlum Steel Corp. 
Alloy Engineering & Casting Co. 
Carpenter Steel Co. 

Chicago Steel Foundry Co. 
Driver-Harris Co. 
Electro-Alloys Div. 

Frasse & Co., Inc., Peter A. 
General Alloys Co. 

Haynes Stellite Div. 

Hoskins Mfg. Co. 

Jones & Laughlin Steel Corp. 
Kanthal Corp. 

Kennametal Inc. 

Michigan Steel Casting Co. 
Republic Steel Corp. 

Ryerson & Son, Inc., Joseph T. 
Standard Alloy Co. 

U.S. Steel Co. 


Alloys, Nonferrous 


Acheson Colloids Corp. 
Aluminum Co. of America 
American Brass Co. 

American Non-Gran Bronze Co. 
Ampco Metal, Inc. 
Baldwin-Lima-Hamilton Corp. 
Cerium Metals Corp. 

Climax Molybdenum Co. 

Dow Chemical Co. 

Federated Metals Div. 

General Cerium Co. 

Haynes Stellite Div. 
International Nickel Co 
Revere Copper & Brass 
Riverside Metal Co. 

St. Joseph Lead Co. 

Seymour Mfg. Co. 

Titan Metal Mfg. Co. 
Vanadium Corp. of America 


Alloys, Precious Metal 


American Platinum Wks. 
Baker & Co., Inc. 

Handy & Harman 

Riverside Metal Co. 

Western Gold & Platinum Wks. 


Aluminum 


Acheson Colloids Corp. 
Aluminum Co. of America 
Federated Metals Div. 
Revere Copper & Brass Inc. 
Vanadium Corp. of America 


PRODUCT INDEX 


(For company addresses, see page 148.) 


Aluminum Bronze 


Acheson Colloids Corp. 
Aluminum Co. of America 
Federated Metals Div. 
Revere Copper & Brass Inc. 
Vanadium Corp. of America 


Ammonia, Anhydrous 


Armour & Co, 
Mathieson Chemical Corp. 


Annealing Boxes 
Chicago Steel Foundry Co. 
Driver-Harris Co. 
Electro-Alloys Div. 
Michigan Steel Casting Co. 
Pressed Steel Co. 

Rolock Inc. 


Anodes, Electroplating 
American Brass Co. 
American Platinum Wks. 
Enthone, Inc. 

Federated Metals 

Handy & Harman 

Harshaw Chemical Co. 
National Carbon Div. 
Revere Copper & Brass Inc. 
Seymour Mfg. Co. 


Atmosphere Equipment and 
Control 


Continental Industrial Engrs., Inc. 
Drever Co. 

Electric Furnace Co. 
Gordon Co., Claud S. 

Hayes, Inc., C. I 

Holcroft Co. 

Ipsen Industries, Inc. 
Lindberg Eng. Co. 

Rockwell Co., W. S. 
Surface Combustion Corp. 
Tagliabue Instruments Div. 
Westinghouse Electric Corp. 


Babbitt Metals 


Baldwin-Lima-Hamilton Corp. 
Federated Metals Div. 
Ryerson & Son, Inc., Joseph T. 


Bars, Brass, Bronze or Copper 
American Brass Co. 

American Non-Gran Bronze Co, 
Ampco Metal, Inc. 

Revere Copper & Brass Inc. 
Riverside Metal Co. 

Titan Metal Mfg. Co. 


Bars, Steel 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 

Bliss & Laughlin, Inc. 
Carpenter Steel Co. 
Columbia Tool Steel Co. 
Copperweld Steel Co. 
Crucible Steel Co. of America 
Delaware Tool Steel Corp. 
Frasse & Co., Inc., Peter A. 
Holliday & Co., W. J. 

Inland Steel Co. 

Jones & Laughlin Steel Corp. 
Kloster Steel Corp. 

La Salle Steel Co. 

Peterson Steels, Inc. 
Republic Steel Corp. 


Ryerson & Son, Inc., Joseph T. 
Timken Roller Bearing Co. 

U. S. Steel Co. 
Vanadium-Alloys Steel Co. 
Wheelock, Lovejoy & Co., Inc. 
Youngstown Sheet & Tube Co. 


Baskets, Dipping 


Ampco Metal, Inc. 

Chas. T. Brandt, Inc. 
Driver-Harris Co. 

Michigan Steel Casting Co. 
Mitchell-Bradford Chem. Co. 
Ohio Steel Foundry Co. 
Pressed Steel Co. 

Rolock Inc. 

Stanwood Corp. 


Belting, Conveyor Metal 


Ashworth Bros., Inc. 
Chicago Steel Foundry Co. 
General Alloys Co. 

Ohio Steel Foundry Co. 
Wickwire Spencer Steel Div. 


Beryllium Copper 
Ampco Metal, Inc. 
Beryllium Corp. 
Riverside Metal Co. 


Bimetals, Thermostatic 


Brown Instruments Div. 
W. M. Chace Co. 


Blast Cleaning Equipment 
Pangborn Corp. 


Blowers 

Eclipse Fuel Eng. Co. 
Gordon Co., Claud S. 
Lindberg Eng. Co. 
Martindale Electric Co. 
Spencer Turbine Co. 


Bolt, Nut, Rivet Machinery 


Hill Acme Co. 
National Machinery Co. 


Brass and Bronze 


American Brass Co. 

Ampco Metal, Inc. 
Federated Metals Div. 
Revere Copper & Brass Inc. 
Riverside Metal Co. 

Titan Metal Mfg. Co. 


Brazing, Electric 

Ajax Electric Co. 

Ipsen Industries, Inc. 
Westinghouse Electric Corp. 


Brazing Rods and Alloys 


Air Reduction Sales Co. 
American Platinum Wks. 
Handy & Harman 

Revere Copper & Brass Inc. 
Titan Metal Mfg. Co. 
Westinghouse Electric Corp. 


Brick, Refractory 
Carborundum Co. 
National Carbon Div. 
Norton Co. 

Titanium Alloy Mfg. Div. 
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Bronze Welding Rods 
Air Reduction Sales Co. 
Alloy Rods Co. 

American Brass Co 

Ampco Metal, Inc. 

Linde Air Products Co. 
Revere Copper & Brass Inc. 
Riverside Metal Co. 
Seymour Mf. Co. 

Titan Metal Mfg. Co 


Brushes, Cleaning 
Pittsburgh Plate Glass Co. 


Bufling Machines 


Acme Manufacturing Co. 
Hill Acme Co. 


Calcium Metal and Alloys 
Electro Metallurgical Div. 


Carbide, Calcium 


Air Reduction Sales Co. 
Linde Air Products Co. 


Carbon Products 
National Carbon Div. 


Carburizing Boxes 


Alloy Engineering & Casting Co. 
Chas. T. Brandt, Inc. 

Chicago Steel Foundry Co. 
Driver-Harris Co. 

Eclipse Fuel Eng. Co. 
Electro-Alloys Div. 

General Alloys Co. 

Gordon Co., Claud S. 

Michigan Steel Casting Co. 


Ohio Steel Foundry Co. 
Pressed Steel Co. 
Rolock Inc. 

Standard Alloy Co. 
Stanwood Corp. 


Carburizing Compounds 


American Cyanamid Co. 
Houghton & Co., E. F. 
Mitchell-Bradford Chem. Co. 
Park Chemical Co. 

Reilly Tar & Chemical Corp. 


Case Hardening Compounds 


American Cyanamid Co. 
Heatbath Corp. 

Houghton & Co., E. F. 
Mitchell-Bradford Chem. Co. 
Park Chemical Co. 


Case Hardening Furnaces 


Ajax Electric Co. 

Ajax Electrothermic Corp. 
American Gas Furnace Co. 
Carl-Mayer Corp. 

Continental Industrial Engrs., Inc. 
Despatch Oven Co. 

Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

Gordon Co., Claud S. 

Hevi Duty Electric Co. 

Holcroft Co. 

Holden Co., A. F. 

Ipsen Industries, Inc. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Ohio Crankshaft Co. 

Rockwell Co., W. S. 

Sentry Co. 

Sunbeam Stewart Ind. Furnace Div. 
Westinghouse Electric Corp. 





THE ULTIMATE IN 


PRECISION CASTINGS 


These intricate precision castings made from frozen mercury patterns assure 
you of soundness—accuracy—close tolerances—60-80 micro finish and mini- 
mum machining in size ranges not available by conventional casting methods. 
All ferrous and non-ferrous metals. Inquiries invited. Brochure on request. 








MERCAST 


ALLOY PRECISION 





PROCESS 
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CASTINGS COMPANY 


EAST 45th ST. AND HAMILTON AVE. 


. CLEVELAND 14, OHIO 





Cast Cutting Alloys 
Crucible Steel Co. of America 
Haynes Stellite Div. 


Castings, Abrasion Resistant 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 

Chicago Steel Foundry Co. 
Cooper Alloy Foundry Co. 
Electro-Alloys Div. 

General Alloys Co. 

Michigan Steel Casting Co. 
National Erie Corp. 


Castings, Alloy Steel 
Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 

Cooper Alloy Foundry Co. 
Crucible Steel Co. of America 
Electro-Alloys Div. 

General Alloys Co. 

Howard Foundry Co. 
Michigan Steel Casting Co. 
National Erie Corp. 

Ohio Steel Foundry Co. 
Standard Alloy Co. 


Castings, Aluminum 


Aluminum Co. of America 
Howard Foundry Co. 


Castings, Beryllium Copper 
American Non-Gran Bronze Co. 
Ampco Metal, Inc. 


Castings, Brass, Bronze, Copper 
American Non-Gran Bronze Co. 
Ampco Metal, Inc. 

Howard Foundry Co. 

Standard Alloy Co. 


Castings, Centrifugal 
American Non-Gran Bronze Co. 
Ampco Metal, Inc. 

Bethlehem Steel Co. 

Cooper Alloy Foundry Co. 
Electro-Alloys Div. 

Michigan Steel Casting Co. 
Ohio Steel Foundry Co. 

U. S. Pipe & Foundry Co. 


Castings, Corrosion and Heat 
Resisting 

Allegheny Ludlum Steel Corp. 
Alloy Engineering & Casting Co. 
Ampco Metal, Inc. 

Bethlehem Steel Co. 

Chicago Steel Foundry Co. 
Cooper Alloy Foundry Co. 
Crucible Steel Co. of America 
Driver-Harris Co. 

Electro-Alloys Div. 

General Alloys Co. 

Haynes Stellite Div. 

Michigan Steel Casting Co. 
National Erie Corp. 

Ohio Steel Foundry Co. 
Standard Alloy Co. 


Castings, Die 

Aluminum Co. of America 
Bethlehem Steel Co. 
Crucible Steel Co. of America 
Dow Chemical Co. 

Titan Metal Mfg. Co. 


Castings, Gray Iron 
Baldwin-Lima-Hamilton Corp. 
Bethlehem Steel Co. . 
Gray Iron Founders’ Society 
Hill Acme Co. 

Howard Foundry Co. 





A—nduction melting turnece 


B—flectrically heated launder 


O—Pump nortle 


E—Cold chamber of die casting 
machine 


Photo courtesy of Scintille 
Magneto Div., Bendix 
Aviation Corp. 


NO 
HAND 
LADLING 


Once the metal is in this AJAX furnace, 
no further attention is necessary . . . no 
checking for temperature or timing. An 
electromagnetic pump (connected with 
an automatic timer and with the controls 
of the casting machine) discharges a pre- 
determined weight of metal at precise 
and regular intervals. This method aver- 
ages 25% greater output of acceptable 
castings over that of hand ladling. 


In the induction pump (diagram at 
right) the metal level in the nozzle (G), 
while idling, is held at all times near 
the opening (H) and high above the 
level (F) in the furnace. Thus oxidation 
in the tube is prevented. When pump- 
ing, the molten metal travels only a very 
short distance, and each shot is com- 
pleted swiftly. 


Mltat Supply AJAX 


CONTINUOUS AUTOMATIC 


OPERATION OF 
DIE CASTING MACHINES 








Electromagnetic Pump 
For Molten Metals 
(Longitudinal Cross Section) 























Diegrom taken from ‘Liquid Metals Handbook”, published by Atomic Energy Commission 


AJAX ENGINEERING CORPORATION, TRENTON 7, N. J. 


INDUCTION MELTING FURNACE 


AJAX ELECTRO METALLURGICAL conp.. and Aseoe sated Companion 
AJAX ELECTROTHERMIC CORP., Ajax Nortrrup Heh Frequency inducta 

AJAX ELECTRIC CO., INC., Ihe Aa & ngren Electne Satt 

AJAX ELECTRIC FURNACE Corr., Aan Wye ti 
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Castings, Magnesium Alloy 
Aluminum Co, of America 
Baldwin-Lima-Hamilton Corp. 
Dow Chemical Co. 

Howard Foundry Co. 


Castings, Pressure 
Ampco Metal, Inc. 
Bethlehem Steel Co. 
Ohio Steel Foundry Co. 
Titan Metal Mfg. Co. 


Castings, Precision Investment 
Alloy Precision Castings Co. 
Arwood Precision Casting Co. 
Austenal Laboratories, Inc. 

Haynes Stellite Div. 

Michigan Steel Casting Co. 


Castings, Steel 

Bethlehem Steel Co. 

Chicago Steel Foundry Co. 
Crucible Steel Co. of America 
General Alloys Co. 

Howard Foundry Co. 
Michigan Steel Casting Co. 
National Erie Corp. 

Ohio Steel Foundry Co. 


Castings, Tool Steel 
Allegheny Ludlum Steel Corp. 


Cast Iron, Welding Rods 
Air Reduction Sales Co. 
Alloy Rods Co. 
Westinghouse Electric Corp. 


Cement, Refractory 


Carborundum Co. 
Johns-Manville 

Norton Co. 

Taylor Sons Co., Chas. 
Titanium Alloy Mfg. Div. 


Cerium Metal 
Cerium Metals Corp. 
General Cerium Co. 


Chains, Heat Resistant 
Alloy Engineering & Casting Co. 
Carl-Mayer Corp. 

Chicago Steel Foundry Co. 
Electro-Alloys Div. 

General Alloys Co. 

Ipsen Industries, Inc. 

Michigan Steel Casting Co. 


Charts, Instrument 


Bristol Co. 

Brown Instruments Div. 
Gordon Co., Claud S. 
Precision Scientific Co. 


Chemicals, Electroplating 
Chemical Corp. 

Enthone, Inc. 

Harshaw Chemical Co. 


Chromium, Metals and Alloys 
Carpenter Steel Co. 

Electro Metallurgical Div. 

Kanthal Corp. 

Michigan Steel Casting Co. 

Republic Steel Corp. 

Vanadium Corp. of America 


Cleaners, Metal 

American Chemical Paint Co. 
Chemical Corp. 

Cowles Chemical Co. 

Detrex Corp. 

Diversey Corp. 

Enthone, Inc. 

Heatbath Corp. 

Holden Co., A. F. 

Houghton & Co., E. F. 
Mathieson Chemical Corp. 
Mitchell-Bradford Chem. Co. 
Northwest Chemical Co. 
Optimus Equipment Co. 
Park Chemical Co. 


Cleaning Equipment 
Ajax Electric Co. 
Chemical Corp. 
Despatch Oven Co. 
Detrex Corp. 

Eclipse Fuel Eng. Co. 
Enthone, Inc. 

Heatbath Corp. 

Ipsen Industries, Inc. 
Martindale Electric Co. 
Mitchell-Bradford Chem. Co. 
Optimus Equipment Co. 
Pangborn Corp. 
Rockwell Co., W. S. 


Combustion Controls 
Bristol Co. 

Eclipse Fuel Eng. Co. 
Leeds & Northrup Co. 
Wheelco Instruments Co. 











WHY GUESS THE TEMPERATURE 
..» when you can see it! 


“pUZZER- 








THE NEW 


PYRO Pyromercr 


GH SPEED 


Gas 


2400 F. 
attained quickly with 
“BUZZER” Full Muffle 

Furnaces 








Tells spot temperatures instantly 
in heat-treating furnaces, kilns, forgings 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Temperature is in- 
Just dicated on direct-reading dial at a press of the 
sight it button. Any operator can use it. In two double- 
* ** ranges for all plant and laboratory needs. 
and press the = Model No. 1: 1000-1800° F. and 1800-2600° F. 
button | Model No. 2: 1400-2400° F. and 2400-3400° F. 
Write for FREE Catalog No. 100. 


PY RO OPTICAL 
PYROMETER 
Accurate temperatures at a glance! 

Determines temperatures of minute spots, fast 
moving objects or smallest streams — accurately, 
rapidly. No correction charts or accessories 
needed. Easy to operate — weighs only 3 Ibs 
Special types available to show true spout and 
pouring temperature of molten metal in open. 
In 5 oe ie ranges. Write for FREE 
Catalog No. 8 


THE PYROMETER 
INSTRUMENT COMPANY 


New Plant and Laboratory 
Bergenfield 8, N. J. 


Designed primarily for heat treating 
high carbon and alloy steels 


NO BLOWER or POWER NECESSARY 


- just connect to gas supply 


“BUZZER” Atmospheric 
Pot Hardening Furnaces 
assure even heat up to 
1650° F. 
Used for Sait, Cyanide and Lead 
Hardening. Also adapted for 
Melting Aluminum. 


Send for the complete 
"BUZZER" catalog foday. 








Metal Progress; Page 126 





CHARLES A. HONES, 


123 So. Grand Ave. 


10, fom 
Baldwin, L.I., N.Y 





no more GAMBLING on 
tool steel selection 


(Vs actual size; Selector is in 3 colors) 


Here's how it works: 
To use the Selector, all you need know is the 
characteristics that come with the job: type and 
condition of material to be worked, the number 
of pieces to be produced, the method of working, 
and the condition of the equipment to be used. 
FOUR STEPS—and you've got the right answer! 
1. Move arrow to major class covering appli- 
cation 
2. Select sub-group which best fits applica- 
thon 
3. Note major tool characteristics (under ar- 
row) and other characteristics in cut-outs 
for each grade in sub-group 
4. Select tool steel indicated 
That's all there is to it! 





Here's an example: 

Application—Deep 
drawing die for steel 

Major Class — Metal 
Forming—Cold 

Sub-Group — Special 
Purpose 

Tool Characteristics — 
Wear Resistance 

Tool Steel—Airdi 150 

One turn of the dial 

does it! 

And you're sure you're 

right!1 





Since the first announcement, hundreds of tool steel 

users have received their CRUCIBLE TOOL STEEL SE- 

LecTors. The comments received indicate that this 

handy method of picking the right tool steel right 

from the start is going over big. 

“Handiest selector I’ve ever seen” 

“No more gambling on tool steel selection” 

“You're right, the application should dictate 

the choice of the tool steel” .. . and many, many more 

favorable comments. 


You'll want your CRUCIBLE TOOL STEEL SELECTOR. It 
uses the only logical method of tool steel selection — 
begin with the application to pick the right steel! And 
the answer you get with one turn of the Selector dial 
will prove satisfactory in every case, for the CRUCIBLE 
TOOL STEEL SELECTOR covers 22 tool steels which fit 
98% of all Tool Steel applications. ALL the tool steels 
on the Selector are in Warehouse Stock . . . that means 
when you get the answer, you can get the steel . . . fast! 


Write for your Selector today! We want you to have 
it, because we know you've never seen anything that 
approaches your tool steel problems so simply and 
logically. Just fill out the coupon and mail. Act now! 
CRUCIBLE STEEL COMPANY OF AMERICA, Chrysler 
Building, New York 17, N. Y. 


[--------------- 


Crucible Steel Company of America 
Dept. MP, Chrysler 
New York 17, N. Y. 


Gentlemen: 
Sure! | want my CRUCIBLE TOOL STEEL SELECTOR! 


= 


Neme___. Tithe 


an cs ee ee ee ee ee 


Branch Offices and Warehouses: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO + CINCINNATI * CLEVELAND * DENVER * DETROIT 
HOUSTON, TEXAS * INDIANAPOLIS * LOS ANGELES + MILWAUKEE * NEWARK * NEW HAVEN * NEW YORK * PHILADELPHIA * PITTSBURGH * PROVIDENCE 
ROCKFORD * SAN FRANCISCO * SEATTLE * SPRINGFIELD, MASS. © ST. LOUIS * SYRACUSE * TORONTO, ONT. * WASHINGTON, BD. C. 
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Combustion Tubes 


Burrell Corp. 

Central Scientific Co. 
Dietert Co., Harry W. 
Eberbach & Son Co. 
Fisher Scientific Co. 
Gamma Scientific Co. 
Harshaw Chemical Co. 
Michigan Steel Casting Co. 
Precision Scientific Co. 
Sentry Co. 

Standard Alloy Co. 


Compounds, Burnishing, 
Tumbling 

Chemical Corp. 

Enthone, Inc. 

Norton Co. 


Compounds, Drawing, Cutting 
American Chemical Paint Co. 

Gulf Oil Corp. 

Houghton & Co., E. F. 

Northwest Chemical Co. 

Stuart Oil Co., Ltd., D. A. 


Compounds, Soldering and 
Welding 

American Chemical Paint Co. 
American Platinum Wks. 


Contacts, Electrical 
Ampco Metal, Inc. 

Baker & Co., Inc. 

Bristol Co. 

Chace Co., W. M. 
Westinghouse Electric Corp. 


Control Systems, 
Temperature 


Bristol Co. 

Brown Instruments Div. 
ne Fuel Eng. Co. 

Foxboro Co. 

Leeds & Northrup Co. 
Precision Scientific Co. 
Pyrometer Instrument Co., Inc. 
Tagliabue Instruments Div. 
Wheelco Instruments Co. 


Copper Welding Rods 
Air Reduction Sales Co. 
American Brass Co. 

Revere Copper & Brass Inc. 
Westinghouse Electric Corp. 


Crucibles 


Eclipse Fuel Eng. Co. 

Harshaw Chemical Co. 
National Carbon Div. 
Precision Scientific Co. 
Titanium Alloy Mfg. Div. 
Western Gold & Platinum Wks. 


Cutting-Off Wheels 


Norton Co. 


Cutting Oils 

Cities Service Oil Co. 
Houghton & Co., E. F. 
Stuart Oil Co., Ltd., D. A. 


Degassers, Ferrous and 
Nonferrous 
Vanadium Corp. of America 








OPTICAL 
of ali types for 


Prism and Grating Spectrographs 


165 Newberry Street 





Superior Quality 


INSTRUMENTS 
RESEARCH AND CONTROL 


HILGER LARGE 
FULLY AUTOMATIC 
QUARTZ 


SPECTROGRAPH 
Ask for catalog H-1 


Microphotometers, Source Units and Accessories 
Microscopes—Medical, Stereoscopic, Ultra-Violet 
Polarizing, Metallurgical 
Polarimeters and Saccharimeters 
Refractometers—Abbe, Pulfrich, Projection, 
Differential 
Ultra-violet Spectrophotometers 
Infra-red Spectrophotometers 
Monochromators and Spectrometers 
Raman and Vacuum Spectrographs 


Interferometers 


‘rite for catalogs 


JARRELL-ASH COMPANY 


Boston 16, Mass. 


“If it’s an optical instrument, think of Jarrell-Ash!” 
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Degreasing Machinery 
Detrex Corp. 

Enthone, Inc. 

Optimus uipment Co. 
aed 
Rockwell Co., W. S. 


Descaling 


Ajax Electric Co. 

American Chemical Paint Co. 
Chemical Corp. 

Diversey Corp. 

E. I. DuPont de Nemours & Co. 
Heatbath Corp. 

Optimus Equipment Co. 
Pangborn Corp. 


Diamond Wheels 
Norton Co. 


Die Blocks 


Carpenter Steel Co. 
Eclipse Fuel Eng. Co. 
Finkl & Sons Co., A. 


Die Casting Machines 


Hydropress, Inc. 
Kux Machine Co. 
Lester-Phoenix Co. 


Die Steels 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 
Columbia Tool Steel Co. 
Crucible Steel Co. of America 
Fink] & Sons Co., A. 
Holliday & Co., W. J. 

Kloster Steel Corp. 

Latrobe Electric Sieel Co. 
Republic Steel Corp. 

Timken Roller Bearing Co. 
Vanadium-Alloys Steel Co. 


Electric Heating Elements 
Carl-Mayer Corp. 

Electric Furnace Co. 

Hevi Duty Electric Co. 
Kanthal Corp. 

Lindberg Eng. Co. 

Precision Scientific Co. 
Westinghouse Electric Corp. 


Electric Resistance Heating 
Hevi Duty Electric Co. 
Lindberg Eng. Co. 
Westinghouse Electric Corp. 


Electrodes, Electric Furnace 


Ajax Electric Co. 

Internat. ——— & Electrodes Corp. 
National Carbon Div. 

Westinghouse Electric Corp. 


Electrodes, Hard Surfacing 
Air Reduction Sales Co. 

Alloy Rods Co. 

Ampco Metal, Inc. 

Crucible Steel Co. of America 
Haynes Stellite Div. 

Lincoln Electric Co. 

McKay Co. 

Westinghouse Electric Corp. 


Electrodes, Resistance Welding 


Alloy Rods Co. 
Ampco Metal, Inc. 
Westinghouse Electric Corp. 





CRITICAL PLATING METALS CONSERVED 


BsA METAL FLUOBORATES HELP INCREASE 
PLATING OUTPUT AND CUT COSTS! 





VERSATILE B&A FLUOBORATE ELECTROLYTES PRODUCE 
EVEN, FINE-GRAINED COATINGS QUICKLY, ECONOMICALLY 


Alloy Coating Formed in 
One Operation! 


In plating airplane and heavy duty 
automobile bearings, B&A lead and 
tin fluoborate solutions produce an 
alloy coating in one operation that is 
harder, more wear-resistant than lead 
plate alone! This fluoborate alloy bath 
is also used to produce protective coat- 
ings on pistons, other engine parts... 
a 0.0002 in. deposit provides vital lu- 
brication during break-in periods. 


Lead-Tin Alloy Makes 
Soldering Easy! 


B&A lead and tin fluoborate produce 
coatings of excellent solderability on 
radio or electrical parts where use of 
non-corrosive flux is desirable... with 
plated parts retaining these charac- 
teristics over long periods. 


Where parts can be fused, the fluo- 
borate alloy bath can also be used to 
deposit solder and thus eliminate 
costly, time-consuming hand solder- 
ing operations. 


Electrociad Wires Save 
Critical Metals 


Bi-metal wires—wires coated with tin, 
lead, nickel, lead-tin alloys, etc.—are 
replacing solid wire fabricated en- 
tirely of scarce metals. Needed lubri- 
cation properties for drawing are also 
imparted. 


Electroplaters find Fiuoborates 
offer Fast, Easy, Economical 
Method that Saves Substantial 
Amounts of Tin, Copper, 
Cadmium ... other metals 


THE STAND-OUT PERFORMANCE of 
B&A Metal Fluoborates in lead, tin, cop- 
per, and nickel plating operations is now 
enabling platers to increase production and, 
in many cases, effect real savings on metals 
in short supply. 

THAT’S BECAUSE Baker & Adamson’s 
Metal Fluoborates offer electroplaters an 
unusual combination of important advan- 
tages not available in other plating agents. 
Why not consider how important each one 
can be in terms of efficiency and economy 
in your operations, then contact your near- 


est B&A office today? 


Q IMPORTANT ADVANTAGES 
INCREASE PLATING EFFICIENCY 


1 No dissolving necessary . . . supplied 
in concentrated solution form 
Easier bath preparation 
Stability of bath composition 
Ease of control 
Practically 100% anode and cathode 
efficiency 
High conductivity 
Good covering power 
Fine-grained deposits of good color 
9 Faster, high-speed operation 


Write “Joday! 


For detailed operating data, experi- 
mental somples or commercial quantities 
of lead, tin, copper, or nickel fivoborate 
solutions, write or phone neorest BAA 
office. When planning special opero- 
tions, drow on the knowledge ond ex- 
perience of our technical speciolists in 
setting up baths for test or full scale runs. 




















BAKER & ADAMSON Zc Qemicale 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, W. Y. 


Offices: Albany * Adianta © Bal *-« B ham*® ©* Boston * Bridgeporr* © Buffalo* © Charlome® 

Chicago* ¢ Cleveland*® * Denver* © Detroit® * Houston® * Jacksonville * Los Angeles® « Minneapolis 

New York® * Philadelphia* * Piusburgh* * Providence* * St. Louis* * San Prancisco* * Seattle * Yakima (Wash.) 
In Wisconsin; General Chemical Company, Inc., Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* * Vancouver® 


TIN THE PA E iN CHEMICAL P RitTy SIiINCceE 1862 


* Complete stocks are carried here. 





FINE CHEMICALS 
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Electrodes, Stainless 


Air Reduction Sales Co. 
Allegheny Ludlum Steel Corp. 
Arcos Corp. 

Crucible Steel Co. of America 
Frasse & Co., Inc., Peter A. 
Lincoln Electric Co. 

Maurath, Inc. 

McKay Co. 

Michigan Steel Casting Co. 
Westinghouse Electric Corp. 


Electrodes, Welding, Carbon 
Air Reduction Sales Co. 

Alloy Rods Co. 

Lincoln Electric Co. 

National Carbon Div. 
Westinghouse Electric Corp. 


Electrodes, Welding, Coated 
Air Reduction Sales Co. 

Alloy Rods Co. 

Arcos Corp. 

Lincoln Electric Co. 

Maurath, Inc. 

McKay Co. 

National Carbon Div. 
Westinghouse Electric Corp. 


Electroplating Processes and 
Materials 

American Platinum Wks. 
Chemical Corp. 

Enthone, Inc. | 

Harshaw Chemical Co. 

Northwest Chemical Co. 
Westinghouse Electric Corp. 


Extruded Shapes 


American Brass Co. 

Ampco Metal, Inc. 

Dow Chemical Co. 

Revere Copper & Brass Inc. 
Fans, High Temperature 
Recirculating 

Carl-Mayer Corp. 

“pe ee Oven Co. 
Rockwell Co., W. S. 
Westinghouse Electric Corp. 
Ferroalloys 


Climax Molybdenum Co, 
Driver-Harris Co. 

Electro Metallurgical Div. 
International Nickel Co., Inc. 
Kanthal Corp. 

Ohio Ferro-Alloys Co. 
Titanium Alloy Mfg. Div. 
Vanadium Corp. of America 
Ferromolybdenum 
Climax Molybdenum Co. 


Filters, Air 

Amplex Manufacturing Co. 
Filters, Oil 

Amplex Manufacturing Co. 
Fire Brick 

Taylor Sons Co., Chas. 


Fire Brick, Insulating 
Johns-Manville 


Flame Hardening Equipment 


Air Reduction Sales Co. 
Cincinnati Milling achine Co. 
Eclipse Fuel Eng. Co. 

Electric Furnace c Oo. 

Linde Air Products Co. 
Rockwell Co., W. S. 
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Flux, Brazing 


Air Reduction Sales Co. 
Westinghouse Electric Corp. 


Flux, Foundry 
Mathieson Chemical Corp. 


Flux, Silver Solder 
Air Reduction Sales Co. 
American Platinum Wks. 
Handy & Harman 


Flux, Welding 

Air Reduction Sales Co. 
Dow Chemical Co. 
Westinghouse Electric Corp. 


Forging Machines 
Ajax Manufacturing Co. 
Hill Acme Co. 
Hydropress, Inc. 
National Machinery Co. 


Forgings 

Allegheny Ludlum Steel Corp. 
Baldwin-Lima-Hamilton Corp. 

Bethlehem Steel Co. 

Fink! & Sons Co., A. 

Lenape Hydraulic Pressing & 
Forging Co. 

Merrill Brothers Co. 

Peterson Steels, Inc. 

Rever: Copper & Brass Inc. 

Ryerson & Son, Inc., Joseph T. 

U. S. Steel Co. 

Wheelock, Lovejoy & Co., Inc. 


Forgings, Brass, Bronze or 

Copper 

American Brass Co. 

Ampco Metal, Inc. 

Lenape Hydraulic Pressing & 
F orging Co. 

Revere Copper & Brass Inc. 

Titan Metal Mfg. Co. 


Forgings, High Speed and 
Alloy Tool Steel 

Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Columbia Tool Steel Co. 
Kloster Steel Corp. 

Merrill Brothers Co. 
Vanadium-Alloys Steel Co. 


Forgings, Magnesium 
Aluminum Co. of America 


Forgings, SAE Steels 
Bethlehem Steel Co. 
Fink! & Sons Co., A. 
Merrill Brothers Co. 


Forgings, Stainless 
Allegheny Ludlum Steel Corp. 
Carlson, Inc., G. O. 

Fink!l & Sons Co., A. 

Merrill Brothers Co. 

U.S. Steel Co. 


Furnace Belts 

Ashworth Bros., Inc. 
Driver-Harris Co. 
Electro-Alloys Div. 

Wickwire Spencer Steel Div. 


Furnace Controls 


Ajax Engineering Corp. 
Bristol Co. 
Brown Instruments Div. 


Eclipse Fuel Eng. Co. 

Foxboro Co. 

Pyrometer Instrument Co., Inc. 
Westinghouse Electric Corp. 
Wheelco Instruments Co. 


Furnace Trays 
Driver-Harris Co. 
Electro-Alloys Div. 
Michigan Stee! Casting Co. 
Pressed Steel Co. 
Rockwell Co., W. S. 
Rolock Inc. 

Standard Alloy Co. 


Furnace Tubes and Muffles 


Carborundum Co. 
Driver-Harris Co. 
Electro-Alloys Div. 
Michigan Steel Casting Co. 
Pressed Steel Co. 

Rolock Inc. 

Sentry Co. 

Standard Alloy Co. 


Furnaces, Atmosphere 
Controlled 


Ajax Electric Co. 

American Gas Furnace Co. 
Baker & Co., 1 

Continental Industrial Engrs., Inc. 
Delaware Tool Steel Corp. 
Dow Furnace Co. 

Drever Co. 

Electric Furnace Co. 

Gordon Co., Claud S. 

Hagan Co., Geo. J. 

Harper Electric Furnace Corp. 
Hayes, Inc., C. I. 

Hevi Duty Electric Co. 
Holcroft Co. 

Hones, Inc., Charles A. 

Ipsen Industries, Inc. 

Leeds & Northrup Co. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sentry Co. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 
Westinghouse Electric Corp. 


Furnaces, Bright Annealing 


American Gas Furnace Co. 

Baker & Co., Inc. 

Continental Industrial Engrs., Inc. 
Cooley Electric Mfg. Co. 

Drever Co. 

Electric Furnace Co. 

General Electric Co., Apparatus Dept. 
Hagan Co., Geo. J 

Harper Electric Furnace Corp. 
Hayes, Inc., C. 

Hevi Duty Electric Co. 

Holcroft Co. 

Hones, Inc., Charles A. 

Ipsen Industries, Inc. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 
Westinghouse Electric Corp. 


Furnaces, Burner Equipment 
Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

Gordon Co., Claud S. 

Hones, Inc., Charles A. 

Kemp Mfg. Co., C. M. 

Rockwell Co., W. S. 





Tn 


inspection 


be 


spection 
' in equipment for fluoto- 
ie Mahe metals and low density 
Manual! loading types. or 
‘onveyor systems. 


eT Sane 
Ks 


: 
be 


from a self-contained 50 
p to a 24,000,000 volt 
hich can handle foot- 
Films, cassettes, screens 
ng you need. 
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from a small tank up to 

‘ing systems which 

t 120 finished 14” x 17” 
r. 


or illuminators, sca raphs 


minators, high-intensity 
ig envelopes, 
right down 
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ask i 
ie 


wherever there’s a 


there’s a Picker office ready t 
in your local phone directory 
Corporation, 300 Fourth Ave 


then it has to do with 


x ray 
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THE WORLD'S LARGEST MANUFACTURER 
OF CARBONITRIDING EQUIPMENT. 


Ask to have an IPSEN representative show you how 
to lower your costs. Ask him about BRIGHT HEAT 
TREATING (an exclusive IPSEN feature). You can 


reach him in— 


se MASS, , Sidne 
Vassar St. per Be =. 
Uaioe 4-37165 


CECA, aL. » Bay 6. Prange 
04 No. F cnee 
cane 


CINCINNATI, OHIO Robes’ 135 tog 
Room 829 ar eserve Bi 


Garfield 085 


CLEVELAND, OHIO, Wm. H. Kay 
318-20 Rockefeller Hts. Bidg. 
Yellowstone 2-3779 


DETROIT, MICH., M. C. Schwer 
2970 W. Grand Bivd. 
Trinity 1-4900 


LOS ANGELES, CAL., Sidney Terwilliger 
5600 Santa Fe Avenue 
Lucas 0185 


NEWARK, N. J., Gerald B. Duff 
68 Clinton Ave. 
Market 2-2866 


PHILADELPHIA, PA., Wm. T. Day 
27 Rittenhouse Place, Ardmore, Pa. 
Ardmore 5757 


PITTSBURGH, PA., V. C. Leatherby 
908 Peoples East End Bidg. 
Montrose 8424 


1201 


ROCHESTER, N. Y., Ralph Schwarz, Jr. & Sr. 
Granite ite Bldg. 
Hamilton 1468 


ST. LOUIS, MO., Shea-Brownell Company 
3903 Olive St. 
Newstead 1533 


IPSEN INDUSTRIES, INC. 


MAIN STREET 7 ROCKFORD ILLINOTS 
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Furnaces, Car-Type 

American Gas Furnace Co. 
Carl-Mayer Corp. 

Continental Industrial Engrs., Inc. 
Despatch Oven Co. 

Drever Co. 

Electric Furnace Co. 

Gordon Co., Claud S. 

Hagan Co., Geo. J. 

Harper Electric Furnace Corp. 
Hevi Duty Electric Co. 

Holcroft Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 


Furnaces, Copper Brazing 
Ajax Electric Co. 

American Gas Furnace Co. 
Continental Industrial Engrs., Inc. 
Cooley Electric Mfg. Co 

Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

General Electric Co., Apparatus Dept. 
Gordon Co., Claud S. 

Harper Electric Furnace Corp. 
Hevi Duty Electric Co. 

Holcroft Co. 

Hones, Inc., Charles A. 

Hoskins Mfg. Co. 

Ipsen Industries, Inc. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 
Westinghouse Electric Corp. 


Furnaces, Electric Heat 
Treating 


Ajax Electric Co. 

Ajax Electrothermic Corp. 
Carl-Mayer Corp. 

Continental Industrial Engrs., Inc. 
Cooley Electric Mfg. Co. 

Despatch Oven Co. 

Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

General Electric Co., Apparatus Dept. 
Gordon Co., Claud Ss 

Hagan Co., Geo. J. 

Harper Electric Furnace Corp. 
Hayes, Inc., C. 

Hevi Duty Electric Co. 

Holcroft Co. 

Holden Co., A. F. 

Hoskins Mfg. Co. 

Ipsen Industries, Inc. 

Leeds & Northrup Co. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Ohio Crankshaft Co. 

Rockwell Co., W. S. 

Sentry Co. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 
Westinghouse Electric Corp. 


Furnaces, Electric Steel 
Melting 


Ajax Electrothermic Corp. 
American Bridge Co. 
Gordon Co., Claud S. 
Ohio Crankshaft Co. 
Rockwell Co., W. S. 


Furnaces, Forging 

Ajax Electric Co. 

Ajax Electrothermic Corp. 
American Gas Furnace Co. 
Carl-Mayer Corp. 

Continental Industrial Engrs., Inc. 
Eclipse Fuel Eng. Co 

Electric Furnace Co. 

Gordon Co., Claud S. 





make Ingersoll 


your prime source of supply 


for OPEGIAL STEELS 


Alloy Steels 
Armor Plate 
Clutch Plate Steels 
Tillage Steels 

Soft Center Steel 
Shovel Steels 
Knife Steels 


Saw Steels, including 
High Speed Hack Saw Blade Steels 


TEM-CROSS Steel 
Stainless Steels 


INGACLAD Stainless-Clad Steel 


Ingersoll STEEL DIVISION 


BORG-WARNER iii CORPORATION 


New Castle, ’ Indiana 
Plants: New Castle, indiana; Chicago, Illinois; Kalomaroe, Michigan 








Furnaces, Forging 
(Continued) 

Hagan Co., Geo. J. 

Harper Electric Furnace Corp. 
Hayes, Inc., C. 

Hevi Duty E lectric Co, 
Holeroft Co. 

Loftus Eng. Corp. 

Ohio Crankshaft Co. 

Rockwell Co., W. S. 


Sunbeam Stewart Ind. Furnace Div. 


Surface Combustion Corp. 


Furnaces, Gray Iron Melting 
Ajax Electrothermic Corp. 
American Bridge Co. 

Gordon Co., Claud S. 


Furnaces, Heat Treating 
(Cyanide or Lead) 

Ajax Electric Co. 

American Gas Furnace Co. 
Continental Industrial Engrs., Inc. 
Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

Gordon Co., Claud S. 

Hayes, Inc., C. 

Hevi Duty Electric Co. 

Hones, Inc., Charles A. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sentry Co. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 


Furnaces, Heat Treating (Gas) 
American Gas Furnace Co. 

Baker & Co., Inc. 

Carl-Mayer Corp. 

Continental Industrial Engrs., Ine 
Delaware Tool Steel Corp. 
Despatch Oven Co. 

Dow Furnace Co. 

Drever Co. 

Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

Gordon Co., Claud S., 

Hagan Co., Geo. J. 

Holcroft Co. 

Hones, Inc., Charles A, 

Ipsen Industries, Ine. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 


Furnaces, Heat Treating 
(Oil or Gas) 

American Gas Furnace Co. 
Carl-Mayer Corp. 
Continental Industrial Engrs., Ine. 
Despatch Oven Co. 

Drever Co. 

Eclipse Fuel Eng. Co. 
Electric Furnace Co. 
Gordon Co., Claud S. 

Hagan Co., Geo. J. 

Holeroft Co. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 


Sunbeam Stewart Ind. Furnace Div. 


Surface Combustion Corp. 
Westinghouse Electric Corp. 


Furnaces, High Speed Steel 
Hardening 

Ajax Electric Co. 

American Gas Furnace Co. 
Continental Industrial Engrs., Inc. 
Cooley Electric Mfg. Co. 
Delaware Tool Steel Corp. 
Eclipse Fuel Eng. Co. 
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General Electric Co., Apparatus Dept. 


Gordon Co. >. laud S. 
Hayes, Inc., C 

Hevi Duty E uae Co. 
Holecroft Co. 

Holden Co., A. F. 
Lindberg Eng. Co. 
Loftus Eng. Cor p- 
Rockwell Co., W. S. 


Sunbeam Stewart Ind. Furnace Div. 


Surface Combustion Corp. 


Furnaces, Heating 
(Continuous) 

Ajax Electric Co. 

American Gas Furnace Co. 
Continental ry ig) Me ngrs., Ine. 
Cooley Electric Mfg. ¢ 

De laws ire Tool Steel C ‘orp. 
Eclipse Fuel Eng. Co. 


General Electric Co., Apparatus Dept. 


Gordon Co., “ laud 
Hayes, Inc., C. 1. 

Hevi Duty E aes Co. 
Holcroft Co. 

Holden Co., A. F. 
Lindberg Eng. Co. 
Loftus Eng. Corp. 
Rockwell Co., W. S 


Sunbeam Stewart Ind. Furnace Div. 


Surface Combustion Corp. 


Furnaces, Induction 

Ajax Electrothermic Corp. 

Ajax Engineering Corp. 

Burrell Corp. 

Gordon Co., Claud S. 

Lepel High Frequency Labs., Inc. 
Lindberg Eng. Co 

Ohio Crankshaft Co. 
Westinghouse Electric Corp. 


Furnaces, Laboratory 
Ajax Electrothermiec Corp. 
Buehler, Ltd. 

Burrell Corp. 

Central Scientific Co. 
Cooley Electric Mfg. Co. 
Delaware Tool Steel Corp. 
Despatch Oven Co. 

Dietert Co., Harry W. 
Eberbach & Son Co. 
Eclipse Fuel Eng. Co. 
Fisher Scientific Co. 
Gamma Scientific Co. 
Gordon Co., Claud S. 
Harper Electric Furnace Corp. 
Harshaw C — al Co. 
Hayes, Inc., C. 1. 

Hevi Duty E ectric Co. 
Hones, Inc., Charles A. 
Hoskins Mfg. Co. 

Lindberg Eng. Co. 
Marshall Co., L. H. 
National Research Corp. 
Precision Scientific Co. 
Rockwell Co., W. S. 
Sentry Co. 

Surface Combustion Corp. 
Westinghouse Electric Corp. 


Furnaces, Nonferrous Melting 
Ajax Electrothermic Corp. 

Ajax Engineering Corp. 

American Bridge Co. 

American Gas Furnace Co. 
Continental Industrial Engrs., Inc. 
Eclipse Fuel Eng. Co. 

Gordon Co., Claud S. 

Harper Electric Furnace Corp. 
Holden Co., A. F. 

Hones, Inc., Charles A. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 


Sunbeam Stewart Ind. Furnace Div. 


Surface Combustion Corp. 


Furnaces, Recirculating 
American Gas Furnace Co. 
Carl-Mayer Corp. 

Continental Industrial Engrs., Ine. 
Cooley Electric Mfg. Co. 

Despatch Oven Co. 

Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

Gordon Co., Claud S. 

Hagan Co., Geo, pA 

Hayes, Inc., C. L. 

Holeroft oe 

Ipsen Industries, Inc. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 


Furnaces, Salt Bath 


Ajax Electric Co. 

Continental — Engrs., Inc. 
Eclipse Fuel Eng. 

Electric Furnace ry 0. 

Gordon Co., Claud S. 

Holcroft Co. 

Holden Co., A. F. 

~~ Inc., Charles A. 

py Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sentry Co. 

Sunbeam Stewart Ind. Furnace Div. 


Furnaces, Tempering 

Ajax Electric Co. 

American Gas Furnace Co. 
Carl-Mayer Corp. 

Continental Industrial Engrs., Inc. 
Cooley Electric Mfg. Co. 

Despatch Oven Co. 

Drever Co. 

Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

General Electric Co., Apparatus Dept. 
Gordon Co., Claud § 

Harper Electric Furnace Corp. 
Hayes, Inc., C. I. 

Hevi Duty Electric Co. 

Holcroft Co. 

Holden Co., A. F. 

Hones, Inc., Charles A. 

Ipsen Industries, Inc. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sentry Co. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 
Westinghouse Electric Corp. 


Furnaces, Tool and Die 
Hardening 

Ajax Electric Co. 

American Gas Furnace Co. 
Carl-Mayer Corp. 

Continental Industrial Engrs., Ine. 
Cooley Electric Mfg. Co 

Delaware Tool Steel Corp. 
Eclipse Fuel Eng. Co. 

Electric Furnace Co. 

General Electric Co., Apparatus Dept. 
Gordon Co., Claud 

Harper E lectric Furnace Corp. 
Hayes, Inc., C. I. 

Hevi Duty Electric Co. 

Holcroft Co. 

Hones, Inc., Charles A. 

Ipsen Industries, Inc. 

Leeds & Northrup Co. 

Lindberg Eng. Co. 

Loftus Eng. Corp. 

Rockwell Co., W. S. 

Sentry Co. 

Sunbeam Stewart Ind. Furnace Div. 
Surface Combustion Corp. 
Westinghouse Electric Corp. 





Furnaces, Tube Combustion 
Analysis 

Burrell Corp. 

Cooley Electric Mfg. Co. 
Fisher Scientific Co. 

Gordon Co., Claud S. 

Harper Electric Furnace Corp. 
Hevi Duty Electric Co. 
Lindberg Eng. Co. 

Sentry Co. 

Western Gold & Platinum Wks. 


Gas Analysis Recorders 


Burrell Corp. 
Engelhard, Inc., Charles 
Leeds & Northrup Co. 
Precision Scientific Co. 
Rubicon Co. 


Generators, Acetylene 


Air Reduction Sales Co. 
Linde Air Products Co. 


Generators, Nitrogen 


Baker & Co., Inc. 

Continental Industrial Engrs., Inc. 
Electric Furnace Co. 

7. Inc., C. L. 

Holcroft Co. 

Ipsen Industries, Inc. 

Kemp Mfg. Co., C. M. 


Generators, Plating 


Chemical Corp. 
Columbia Electric Mfg. Co. 


Generators, Special 
Atmosphere 


Continental Industrial Engrs., Inc. 
Electric Furnace Co. 

Hayes, Inc., C. 1. 

Hevi Duty Electric Co. 

Holcroft Co. 

Ipsen Industries, Inc. 

Kemp Mfg. Co., C. M. 

Lindber Eng. Co. 

Rockwell Co., W. S. 
Westinghouse Electric Corp. 


Gold and Gold Alloys 


American Platinum Wks. 
Baker & Co., Inc. 

Handy & Harman 

Western Gold & Platinum Wks. 


Graphite 
Acheson Colloids Corp. 


Internat. Graphite & Electrodes Corp. 


National Carbon Div. 


Grinding and Polishing 
Machines 


Acme Manufacturing Co. 
Buehler, Ltd. 

Central Scientific Co. 

Gamma Scientific Co. 

Gordon Co., Claud S. 

Hill Acme Co. 

Martindale Electric Co. 
Precision Scientific Co. 
Ryerson & Son, Inc., Joseph T. 


Grinding Machines, Surface 


Hill Acme Co. 
Norton Co. 
Ryerson & Son, Inc., Joseph T. 


Grinding Wheels 
Norton Co. 
Ryerson & Son, Inc., Joseph T. 


Hammers, Steam Drop 
Erie Foundry Co. 


Hardness Testers 


American Optical Co. 

Ames Precision Machine Wks., Inc. 
Buehler, Ltd. 

Clark Instrument, Inc. 

Detroit Testing Machine Co. 
Eberbach & Son Co. 

Erb & Gray 

Gordon Co., Claud S. 

Harshaw Chemical Co. 

King Portable Brinell 

Newage International, Inc. 

Olsen Testing Mach. Co., Tinius 
Rubicon Co. 

Steel City Testing Machines Co. 
Wilson Mechanical Instr. Co., Inc. 


Hearths, Refractory 


Carborundum Co. 
Norton Co. 


Heat Exchangers 


Bell & Gossett Co. 

Chas. T. Brandt, Inc. 
Carl-Mayer Corp. 

Korn, Inc., Wm. 

National Carbon Div. 
Norton Co. 

Westinghouse Electric Corp. 


Heaters, Oil 

Bell & Gossett Co. 
Despatch Oven Co. 
Korn, Inc., Wm. 
Rockwell Co., W. S. 








HARDNESS JESTERS 


A ri on the job everywhere! 


READ 


RECTLY LN 


ry ROCKWELL HARDNESS SCALES 





in vse 


pare thon 1500 
Send for descriptv® 


* . 
bulletin. | 


~ — 


You'll find Ames Portable Hardness 
Testers being used in warehouses, mo 
chine shops, schools, on the production 
line, and in the field where accurate 
on-the-spot, time-saving hardness tests 
hove to be made. No specimens to be 
cut off no woiting for loboratory 


tests because Ames Testers ore light 


in weight ond ore corried to the work 


Ames Hardness Testers are used to de- 
termine machinability ond workability 
of rods, strip ond sheets before fobrica- 
ting to prevent undue machine wear or 
tool breakage resulting from excessive 
hardness. They also ore used on sows, 
knives, geors and lorge ports. A practi 
cal trouble shooter for any plant. No 
skill required to get occurate results 
Testers come in convenient carrying 


cases. 


AMES PRECISION MACHINE WORKS 


en oe 


4 MASS 
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TAD lhe: 


SAVES ZINC 


IN BRIGHT FINISHING 


This new, chromate, bright-type finish for 
automatic zinc plating can be applied to zinc 
plate of less than .0001" thickness! !t's bluish 
bright or yellow iridescent in appearance, 
according to your needs. Resists corrosion, 
finger marking, staining. 


Costs Less To Use-— Cost per square foot of treated 
surface ranges from as low as 3/100c for mill-plated 
strip to only 1/10c on piece parts. Your present 
automatic plating cycles present no problem since the 
solution is completely flexible and can be adapted to 
any available immersion period, up to more than a 
full minute. And we've eliminated the need for 
a bleaching rinse after Iridite. One dip does it alll 
No close controls or special equipment needed. 


Costs Less To Ship— The raw materials are a 
combination of liquid and powder, so you actually 
save up to 25% in shipping costs . . . and 

you have fewer carboys to handle. 


Many manufacturers have already tested and 
specified this new Iridite finish for all types of 
zinc-plated products. You will, too, once you've 
seen and tested it for yourself. Write today for 
full information and free samples. Or, send us a 
sample of your product for free test pr fi 





ALLIED RESEARCH 
PRODUCTS, INC. 
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Heating Elements, High 
Temperature Electric 


Burrell Corp. 

Carl-Mayer Corp. 
Driver-Harris Co. 

Hevi Duty Electric Co. 
Kanthal Corp. 

Precision Scientific Co. 
Western Gold & Platinum Wks. 
Westinghouse Electric Corp. 


Heating Elements, 
Radiant Tube 

Electric Furnace Co. 
Electro-Alloys Div. 
Michigan Steel Casting Co. 


Induction Heating Machines 
Ajax Electrothermic Corp. 

Lepel High Frequency Labs., Inc. 
Ohio Crankshaft Co. 
Westinghouse Electric Corp. 


Inert Gas Machines 


Continental Industrial Engrs., Inc. 
Electric Furnace Co. 

Holcroft Co. 

Kemp Mfg. Co., C. M. 

Linde Air Products Co. 

Rockwell Co., W. S. 
Westinghouse Electric Corp. 


Inhibitors 

American Chemical Paint Co. 
Barrett Div. 

Chemical Corp. 

Enthone, Inc. 

Northwest Chemical Co. 


Inspection Process 
Dy-Chek Co. 


Instruments, Atmosphere 
Indicating 


Bristol Co. 

Eberbach & Son Co. 
Engelhard, Inc., Charles 
Fisher Scientific Co. 
Gordon Co., Claud S. 
Martindale Electric Co. 
Precision Scientific Co. 
Tagliabue Instruments Div. 
Westinghouse Electric Corp. 


Instruments, Recording 


Bristol Co. 

Brown Instruments Div. 
Engelhard, Inc., Charles 
Gordon Co., Claud S. 

Leeds & Northrup Co. 
Lindberg Eng. Co. 

Pyrometer Instrument Co., Inc. 
Tagliabue Instruments Div. 
Wheelco Instruments Co. 


Laboratory Equipment, 
Chemical 

American Platinum Wks. 
Burrell Corp. 

Central Scientific Co. 
Dietert Co., Harry W. 
Eberbach & Son Co. 

Erb & Gray 

Fisher Scientific Co. 
Harshaw Chemical Co. 
Leitz, Inc., E. 

National Spectrographic Labs., Inc. 
Precision Scientific Co. 
Rubicon Co. 





Laboratory Equipment, 
Metallurgical 


Ajax Engineering Corp. 
Buehler, Ltd. 

Burrell C orp. 

Central Scientific Co. 
Dietert Co., Harry W 
Eberbach & Son Co. 
Erb & Gray 

Fisher Scientific Co. 
Gordon Co., Claud S. 
Harshaw Chemical Co. 
Ipsen Industries, Inc. 
Lindberg Eng. Co. 


National Yo Labs., Inc. 


Precision Scientific Co 
Western Gold & Platinum Wks. 


Lead 


Federated Metals Div. 
St. Joseph Lead Co. 


Lead Pots 


Alloy Engineering & Casting Co. 
Chicago Steel Foundry Co. 
Driver-Harris Co. 

Eclipse Fuel Eng. Co. 
Electro-Alloys Div. 
General Alloys Co. 

Kemp Mfg. Co., C. M. 
Michigan Steel Casting Co. 
Ohio Steel Foundry Co. 
Pressed Steel Co. 
Standard Alloy Co. 


Lubricants 


Acheson Colloids Corp. 
American Chemical Paint Co. 
Cities Service Oil Co. 

Gulf Oil Corp. 

Houghton & Co., E. F. 

Stuart Oil Co., Ltd., D. A. 


Magnetic Testing 


Dice Co., J. W. 
Rubicon Co. 


Magnesium 


Aluminum Co. of America 
Dow Chemical Co. 
Federated Metals Div. 


Marking Crayons 


Gordon Co., Claud S. 
Korn, Inc., Wm. 


Metal Cleaning Compounds 


American Chemical Paint Co. 
Chemical Corp. 

Cowles Chemical Co. 

Detrex Corp. 

Diversey Corp. 

Enthone, Inc. 

Heatbath Corp. 

Houghton & E, F. 
Mitchell- Bradford Chem. Co. 
Northwest Chemical Co. 
Optimus Equipment Co. 
Park Chemical Co. 


Metal Powders 


Handy & Harman 
Vanadium-Alloys Steel Co. 


Metallographic Equipment 


American Optical Co. 
Bausch & Lomb Optical Co. 
Buehler, Ltd. 

Burrell Corp. 

Central Scientific C Ww. 
Eberbach ° Son Co. 

Erb & Gra 

Fisher Scientific Co. 


Gamma Scientific Co. ; Air 
Gordon Co., Claud S. Meters, Coser 
Harshaw Chemical Co. Bristol Co. i 
Jarrell-Ash Co. Brown Instruments Div. 
Leitz, Inc., E. Illinois Testing Labs., Inc. 
National Spectrographic Labs., Inc. 
Precision Scientific Co. Microscopes 
: American Optical Co. 
Metallurgical Microscopes Bausch & Lomb Optical Co. 
Buehler, Ltd. uehler, Ltd. 
Burrell Corp. urrell Corp. _ ; 
Eberbach & Son Co. Central Scientific Co. 
Erb & Gray Eberbach & Son Co. 
Gamma Scientific Co. Erb & Gray : 
Gordon Co., Claud S. Gordon Co., Claud S. 
Harshaw Chemical Co. Jarrell-Ash Co. 
Jarrell-Ash Co. Leitz, Inc., E. ? 
Leitz, Inc., E. National Spectrographic Labs., Inc. 
National Spectrographic Labs., Inc. Steel City Testing Machines Co. 








Whether Your Finishing Production Be Large or Small 


BLACK MAGIC FINISHING PROCESSES 
Will Adequately Fill Your Requirements 


Black Magic blackening processes, the proven black 
oxide finishes for firearms, magazines, grommets, etc., 
are again being used for military requirements, meet- 
ing Army, Navy and Air Force Specifications for this 
type of black oxide finish. Black Magic is readily 
adapted to fully automatic or hand-operated operations. 


Send for the catalog containing complete details. Our 
field engineers are available to assist you with your 
problems. 


MITCHELL-BRADFORD CHEMICAL COMPANY 
MODERN METAL FINISHES 
STRATFORD, CONN. Et 


Lane og OXISE SLACKING SALTS SUCO Gless-Bese PROTECTIVE COATING 
WITCH-OIP & WITCH-O1L FINAL FINISHES MEAT TREATING SALTS cisamens sre 
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Molybdenum 
Climax Molybdenum Co. 


Muffles 


Alloy Engineering & Casting Co. 
Carborundum Co. 

Chicago Steel Foundry Co. 
Driver-Harris Co. 
Electro-Alloys Div. 

General Alloys Co. 
Michigan Steel Casting Co. 
Norton Co. 

Ohio Steel sents Co. 
Pressed Steel 

Rolock Inc. 


Nickel and Nickel Alloys 


Ampco Metal, Inc. 

Carpenter Steel Co. 

Chicago Steel Foundry Co. 
Driver-Harris Co. 
Electro-Alloys Div. 

General Alloys Co. 

Haynes Stellite Div. 
International Nickel Co., Inc. 
Ohio Steel nny 


Revere Co rass Inc. 
Riverside Retat ¢ Co. 
Nozzles, Oxyacetylene 


Linde Air Products Co. 
Precision Scientific Co. 


Nozzles, Sand Blasting 


Norton Co. 
Pangborn Corp. 


Nut Making Machines 
National Machinery Co. 


Oil Coolers 


Bell & Gossett Co. 
Korn, Inc., Wm. 


Oils, Quenching 


Cities Service Oil Co. 
Gulf Oil Corp. 

Houghton & Co., E. F. 
Ipsen Industries, Inc. 
Park Chemical Co. 
Stuart Oil Co., Ltd., D. A. 


Optical Instruments 


American Optical Co. 
Bausch & Lomb Optical Co. 
Eastman Kodak Co. 

Erb & Gray 

Fisher Scientific Co. 
Gordon Co., Claud S. 
Harshaw Chemical Co. 
Jarrell-Ash Co. 

Leitz, Inc., E. 


National Spectrographic Labs., Inc. 


Ovens, Core and Mold 


Carl-Mayer Corp. 

Continental Industrial Engrs., Inc. 
Despatch Oven Co. 

Gordon Co., Claud S. 

Holcroft Co. 

Rockwell Co., W. S. 


Ovens, Laboratory 


Burrell Corp. 
Carl-Mayer Co 
Central Scientific Co. 
Despatch Oven Co. 
Dietert Co., Harry W. 
Eberbach & Son C. 
lipse Fuel Eng. Co. 
Erb & Gray 
Fisher Scientific Co. 
Gamma Scientific Co. 
Gordon Co., Claud S. 
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Harshaw Chemical Co. 
Hayes, Inc., C 
Precision Scientific Co. 
Rockwell Co., W. S. 


Oxygen 


Air Reduction Sales Co. 
Linde Air Products Co. 


Peening, Shot 
Pangborn Corp. 


Pickling Baskets and Crates 


Ampco Metal, Inc. 

Chicago Steel Foundry Co. 
Michigan Steel Casting Co. 
Mitchell-Bradford Chem. Co. 
Pressed Steel Co. 

Rolock Inc. 

Stanwood Corp. 


Pickling Compounds 


American Chemical Paint Co. 
American Cyanamid Co. 
Barrett Div. 

Chemical Corp. 

Diversey Corp. 

Houghton & , EB FP. 

Reilly Tar & Chemical Corp. 


Pickling Machines 


Chemical Corp. 
Optimus Equipment Co. 
Rockwell Co., W. S. 


Pickling Tanks 


Ampco Metal, Inc. 

Chas. T. Brandt, Inc. 
Chemical Corp. 
Mitchell-Bradford Chem. Co. 
Optimus Equipment Co. 
Pressed Steel ? 

Rockwell Co., W. S. 

Rolock Inc. 


Pipe, Asbestos and Cement 
Johns-Manville 


Pipe, Brass and Copper 


American Brass Co. 
Revere Copper & Brass Inc. 


Pipe, Centrifugally Cast 


Electrc-Alloys Div. 
oe an Steel Casting Co. 
ipe & Foundry Co. 


Pipe, Corrosion Resistant 


Aiogheey -— Steel Corp. 

Ampco Metal, 

Carpenter Steal Co. 

Chicago Steel Foundry Co. 

Driver-Harris Co. 

Federated Metals Div. 

Frasse & Co., Inc., Peter A. 

Haynes Stellite Div 

Michigan Steel Casting Co. 

National Carbon Div. 

Republic Steel Corp. 

ae Copper & Brass Inc. 
. S. Pipe & Foundry Co. 


Platers’ Cleaning Compounds 
Chemical Corp. 

Cowles Chemical Co. 
Mitchell-Bradford Chem. Co. 
Northwest Chemical Co. 


Plates 


Bethlehem Steel Co. 
Carlson, Inc., G. O. 
Republic Steel Corp. 
U. S. Steel Co. 


Platinum and Platinum Alloys 


we gy yt Platinum Wks. 
Baker & Co., Inc. 
Western Gold &  Piatican Wks. 


Plating Equipment 


Chemical Corp. 
Distillation Products, Inc. 
Kinney Mfg. Co. 


Polishing Machines 


Acme Manufacturing Co. 
Buehler, 

Central Scientific Co. 
Precision Scientific Co. 


Pots, Lead, Cyanide 


Bell & Gossett Co. 
Chicago Steel Foundry Co. 
Driver-Harris Co. 

Eclipse Fuel Eng. Co. 
Electro-Alloys Div. 
General Alloys Co. 
Heatbath Corp. 

Kemp Mfg. Co., C. M. 

a an Steel "Casting Co. 
Ohio Steel Foundry Co. 
Park Chemical Co. 
Pressed Steel Co. 
Rockwell Co., W. S. 


Powder Metal Equipment 


Arthur Colton Co. Div. 
Electric Furnace Co. 
Kux Machine Co. 
Lindberg Eng. Co. 


Powder Metallurgy Products 


Amplex Manufacturing Co. 
Moraine Products Div. 
Precision Scientific Co. 


Precious Metals 


American panama Wks. 

Baker & Co., 

International Nickel Co., Inc. 
Western Gold & Platinum Wks. 


Pressed Metal Parts 


Amplex Manufacturing Co. 
Chas. T. Brandt, Inc. 
Revere Copper & Brass Inc. 


Presses 


Baldwin-Lima-Hamilton Corp. 
Erie Foundry Co. 

Hydropress, Inc. 

Kux Machine Co. 

Ryerson & Son, Inc., Joseph T. 
Verson AllSteel Press Co. 


Presses, Forging, Coining 


Ajax Manufacturing Co. 
Baldwin-Lima-Hamilton Corp. 
Erie Foundry Co. 

Hydropress, Inc. 

National Machinery Co. 
Verson AllSteel Press Co. 


Presses, Hydraulic 


Baldwin-Lima-Hamilton Corp. 
Bethlehem Steel Co. 

Arthur Colton Co. Div. 

Erie Foundry Co. 
Hydropress, Inc. 

National Erie Corp 

Verson AllSteel Prces Co. 


Pumps 


Ampco Metal, Inc. 
Baldwin-Lima-Hamilton Corp. 
Bell & Gossett Co. 
Distillation Products, Inc. 
Kinne 4 Co. 

Pr on Scientific Co. 





These Metalworking Methods 
Save Time and Money 


These six methods for keeping production geared 
to current demands are typical of the many processes 
and products available through Linpe. Not shown, 
but equally available to LinpE customers, is the 
invaluable combination of knowledge, technical skills, 
and wide practical experience that makes such 
developments possible. 

Whatever you do with metals, there is a good 
chance that LinpE know-how, show-how, and equip- 
ment can help you do it better, quicker, or cheaper. 
Telephone or write our nearest office today. 


LINDE AIR PRODUCTS 
Division of Union Carbide and Carbon Corporation 
30 East 42nd Street New York 17, N. Y. 
Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


Hewianc welding in a protective shield of argon or helium gas 
easily joins hard-to-weld metals such as aluminum, magnesium, 
stainless steel, and copper alloys. Absence of flux and spatter 
reduces cleanup and finishing costs. 


Powder-scarfing halves conditioning costs on stainless steel. 
One 8-hr. shift, using two blowpipes, easily powder-scarfs 22 to 
24 ingots of 1,000 lb. each. 


Trade-Mark 





(Left) Flame-hardening gives added service life to parts by pro- 
viding a hard, wear-resisting surface on a tough, ductile core. 
(Right) Oxygen-cutting equipment easily slices steel up to 60 in. 
thick. A 30-in. cut through this 45-in. thick ingot took only 
15 minutes. 


2 m, Ge I 


UNIONMELT oe a mechanized Seengeend ayer joins metals 
vit 


of any thickness without sparks, spatter, smoke, or flash. Welding 
8 is as much as twenty times greater than by other similarly 
applicable methods are common. 


Plate-edge preparation with OxweLp apparatus makes it - 
sible to cut steel plate to size and bevel the edges for welling 
in one, quick, oxygen-cutting operation. 


PRODUCTS AND PROCESSES 
for making, cutting, joining, 
treating, and forming metals. 


The terms “Hellarc,” “Linde,” “Oxweld,” and “Unionmelt” ore registered trade-marks of Union Carbide and Carbon Corporetion. 
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Pyrometer Tubes, Refractory 


Bristol Co. 

Brown Instruments Div. 
Chicago Steel Foundry Co. 
Driver-Harris Co. 
Engelhard, Inc., Charles 
Gordon Co., Claud S. 

Leeds & Northrup Co. 
Marshall Co., L. H. 

Norton Co. 

Ohio Steel Foundry Co. 
Pyrometer Instrument Co., Inc. 
Tagliabue Instruments Div. 
Wheelco Instruments Co. 


Pyrometers 


Bristol Co. 

Brown Instruments Div. 
Dietert Co., Harry W. 
Engelhard, Inc., Charles 
Foxboro Co. 

Gordon Co., Claud §. 
Hoskins Mfg. Co. 

Illinois Testing Labs., Inc. 
Leeds & Northrup Co. 
Pyrometer Instrument Co., Inc. 
Rubicon Co. 

Tagliabue Instruments Div. 
Thermo Electric Co., Inc. 
Wheelco Instruments Co 


Quench Baskets 


Ampco Metal, Inc. 

Chicago Steel Foundry Co. 
Driver-Harris Co. 
Michigan Steel Casting Co. 
Ohio Steel Foundry Co. 
Pressed Steel Co. 

Rolock Inc. 


Refractories 


Carberundum Co. 

Norton Co. 

Taylor Sons Co., Chas. 
Western Gold & Platinum Wks. 


Rods, Hard Facing 


Air Reduction Sales Co. 
Alloy Rods Co. 

Haynes Stellite Div. 

Lincoln Electric Co. 

Wilson Mechanical Instr. Co., Inc. 


Rods, Nonferrous 


Air Reduction Sales Co. 
Aluminuin Co. of America 
American Brass Co. 

Ampco Metal, Inc. 

Arcos Corp. 

Dow Chemical Co. 
International Nickel Co., Inc. 
Lincoln Electric Co. 

Revere Copper & Brass Inc. 
Riverside Metal Co. 
Seymour t Co. 

Titan Metal Mfg. Co. 


Rods, Welding 

Air Reduction Sales Co. 
Alloy Rods Co. 

American Brass Co. 

Ampco Metal, Inc. 

Arcos Corp. 

Dow Chemical Co. 
Driver-Harris Co. 

Lincoln Electric Co. 

Linde Air Products Co. 
Maurath, Inc. 

Revere Copper & Brass Inc. 
Titan Meta ~_ Co. 
Westinghouse Electric Corp. 





For Continuous 
Automatic Heating 
with Control of 
Heating Rate and 
Product Uniformity 


ROCKWELL Revolving Retort FU 


Offer Many Advantages 


For annealing, hardening and drawing 
small ferrous or non-ferrous metal parts 
which may be slowly tumbled during 
slow helical progression through the 
retort, this Rockwell Furnace exposes 
all pieces at the same heating rate 
and time under controlled conditions 
of temperature and atmosphere. 


Work may be bulk fed from washing 
machines or hoppers and discharged 


ALSO BUILDS” 
6S 
OF since 


into cooling, pickling, cleaning or other 
processing equipment, without manual 
handling — in minimum space and 
without interfering with other oper- 
ations. 


Furnaces may be gas or oil-fired or 
electric. Available in 4 standard sizes 
for 300, 800, 1500 and 1800 Ibs. of metal 
heated per hour. Special sizes to order. 
Write for Bulletin 424R. 


ROCKWELL [ Coil winding machines, reels and spools; pickling, brushing, 


cleaning, washing, finishing, drying and band ling equipment, 
ovens and dryers; special fabrications; mon-ferrous red mills. 


‘soe FURNACES - OVENS - SPECIAL MACHINERY 


Ww. s. 
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ROCKWELL COMPANY 
204 ELIOT STREET 


. FAIRFIELD, CONN. 


RNACES 





Rust Preventives 


Allied Research Products, Inc. 
American Chemical Paint Co. 
Barrett Div. 

Chemical Corp. 

Detrex Corp. 

Gulf Oil Corp. 

Heatbath Corp. 

Houghton & Co., E. F. 
Mitchell-Bradford Chem. Co. 


Rust Proofing Compounds 


Allied Research Products, Inc. 
American Chemical Paint Co. 
Barrett Div. 

Chemical Corp. 

Detrex Corp. 

Gulf Oil Corp. 

Heatbath Corp. 
Mitchell-Bradford Chem. Co. 


Salts, Coloring and Tempering 


E. I. DuPont de Nemours & Co. 
Heatbath Corp. 

Holden Co.,A.F. 
Houghton & Co., E. F. 
Mitchell-Bradford Chem. Co 
Park Chemical Co. 


Salts, Heat Treating 


American Cyanamid Co. 

Bell & Gossett Co. 

E. IL. DuPont de Nemours & Co. 
Heatbath Corp. 

Holden Co., A. F. 

Houghton & Co., E. F. 
Mitchell-Bradford Chem. Co. 
Park Chemical Co. 


Sand Blast Equipment 
Pangborn Corp. 


Saws, Metal Catting 


Armstrong-Blum Mfg. Co. 
Bethlehem Steel Co. 
Martindale Electric Co. 
Motch & Merryweather Co 


Shear Blades and Knives 


Bethlehem Steel Co. 
Hill Acme Co. 


Sheets, Aluminum 


Aluminum Co. of America 
Revere Copper & Brass Inc. 


Sheets, Brass, Bronze or Copper 


American Brass Co. 

Ampco Metal, Inc. 

Revere Copper & Brass Inc. 
Riverside Metal Co. 


Sheets, Stainless 


Allegheny Ludlum Steel Corp. 
Carlson, Inc., G. O. 

Frasse & Co., Inc., Peter A. 
Ingersoll Steel & Disc Div. 
Michigan Steel Casting Co. 
Republic Steel Corp. 

Ryerson & Son, Inc., Joseph T. 
U. S. Steel Co. 


Sheets, Steel 


Bethlehem Steel Co. 

Great Lakes Steel Corp. 

Inland Steel Co. 

Republic Steel Corp. 

Ryerson & Son, Inc., Joseph T. 
Sharon Steel 

U, S. Steel Co. 

Wisconsin Steel Co. 
Youngstown Sheet & Tube Co. 





The Symbol of Uniformity in 
Flame Hardening of Gears 


National-Erie engineers have developed a range of torch-tip sizes to fit gear 
tooth sizes for flame hardening Neloy and Neloy Moly alloy steel gears and 
pinions, These tips are used in our flame hardening process to assure three 
important results: 

1. Uniform penetration of hardness to the proper depth for a 

given tooth size. 


2. Core toughness that is always uniform. 

3. Direction of constantly uniform flame to the tooth, from a 

torch-tip that exactly fits that tooth size. 

The correct torch tip plus National-Erie skill in the flame hardening of gears, 
assures the combination of a high surface hardness com- 
parable to the carburizing or case hardened treatment, with 
a core toughness to resist impact loads of a fully quenched 
medium carbon alloy steel. 

You can depend upon National-Erie equipment, skill 
and procedure when you place your specification gearing 
requirements with us. Write for bulletin No. 9. 


NATIONAL ERIE CORPORATION F; 


ERIE, PENNSYLVANIA * U.S 


Ey 
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Shop Microscopes 
Bausch & Lomb Optical Co. 
Buehler, Ltd. 

Eberbach & Son Co. 

Erb & Gray 

Gamma Scientific Co. 
Gordon Co., Claud S. 
Harshaw Chemical Co. 
Jarrell-Ash Co. 


National Spectrographic Labs., Inc. 


Silica Refractories 
Norton Co. 


Silicon Metal and Alloys 


American Brass Co. 
Electro Metallurgical Div. 
Vanadium-Alloys Steel Co. 


Silver and Silver Alloys 


American Platinum Wks. 
Baker & Co., Inc. 
Handy & Harman 


Soaking Pits 

Carl-Mayer Corp. 

Continental Industrial Engrs., Inc. 
Electric Furnace Co. 

Loftus Eng. Corp. 


Solder 

Dow Chemical Co. 

Federated Metals Div. 

Solder Powders 

Western Gold & Platinum Wks. 


Solder, Silver 


Air Reduction Sales Co. 
American Platinum Wks. 
Handy & Harman 

Western Gold & Platinum Wks. 


Solvents 


Barrett Div. 

Cities Service Oil Co. 
Dow Chemical Co. 
Optimus Equipment Co. 


Spectrographic Equipment 
American Optical Co. 

Bausch & Lomb Optical Co. 
Buehler, Ltd. 

Central Scientific Co. 

Erb & Gray 

Fisher Scientific Co. 

Gamma Scientific Co. 

Harshaw Chemical Co. 
Jarrell-Ash Co. 


National Spectrographic Labs., Inc. 


Spectrophotometers 


Bausch & Lomb Optical Co. 
Burrell Corp. 

Central Scientific Co. 

Erb & Gray 

Fisher Scientific Co. 
Gamma Scientific Co. 
Harshaw Chemical Co. 
Jarrell-Ash Co. 


National Spectrographic Labs., Inc. 


Rubicon Co. 


Spinnings 
Spincraft, Inc. 


Spring Steels 


Bethlehem Steel Co. 
Crucible Steel Co. of America 
Republic Steel Corp. 

Sharon Steel 

U. S. Steel Co. 


Stampings or Drawings 


American Brass Co. 

Brandt, Inc., Chas. T. 

Lenape Hydraulic Pressing & 
Forging Co. 

Pressed Steel Co. 

Revere Copper & Brass Inc. 

Riverside Metal Co. 


Steel, Acid Resisting 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 

Chicago Steel Foundry Co. 
Cooper Alloy Foundry Co. 
Crucible Steel Co. of America 
Frasse & Co., Inc., Peter A. 
Ingersoll Steel & Disc Div. 
Michigan Steel Casting Co. 
Republic Steel Corp. 

Ryerson & Son, Inc., Joseph T. 
Timken Roller Bearing Co. 

U. S. Steel Co. 


Steel, Alloy 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 

Chicago Steel Foundry Co. 
Columbia Tool Steel Co. 
Cooper Alloy Foundry Co. 
Copperweld Steel Co. 
Crucible Steel Co. of America 
Frasse & Co., Inc., Peter A. 
Great Lakes Steel Corp. 
Holliday & Co., W. J. 
Ingersoll Steel & Disc Div. 
Inland Steel Co. 

Jones & Laughlin Steel Corp. 
La Salle Steel Co. 

Maurath, Inc. 





ov METAL PARTS 


DEGREASING, WASHING, DRYING 


+ 


MARKING 
CRAYONS 


OPTIMUS VAPOR DEGREASERS— 
Vapor, vapor-immersion, vapor 
spray, and combinations. All sizes 
from small batch-type to large cus- 
tom-built models. 

OPTIMUS METAL PARTS WASHERS, 
single or multiple stage—screw- 
drum or conveyor, mesh belt or 
monorail types. 


FOR MARKING 
ALL TYPES 
HOT — COLD — 
WET OR DRY 
METALS 


Will Not Rub Off... 
Waterproof... Will 
Not Run. 


Appears as Paint 
When Used on 
Hot Metal. 


Samples and Price List 
on Request. 


OPTIMUS DRYERS—specially 
designed system of adjustable di- 
waar = = turb 


lence, and recirculation assures ade- 








We offer our experience in planning, 
designing, engineering and servic- 
ing metal cieaning equipment. 
“OPTIMUS” TRICHLORETHYLENE 

“OPTIMUS” PERCHLORETHYLENE 
Ideal degreasing solvents for all 
_ or es of metals. 

jouse stocks principal 

cities and industrial areas. 


Send for complete cotalog. 
OPTIMUS EQUIPMENT COMPANY 
39 Water Street, Matawan, N. J, 


Offices in principal cities 
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Steel, Alloy 
(Continued) 

Michigan Steel Castin pce 
Ohio Steel Foundry 
Republic Steel Corp. 


Ryerson & Son, Inc., Joseph T. 


Sharon Steel 

Timken Roller Bearing Co. 

U. S. Pipe & \ aaemeet Co. 

U. S. Steel C 

Wheelock, Loveioy & Co., Inc. 
Wisconsin Steel C 

Youngstown Sheet. & Tube Co. 


Steel, Alloy Tubing 


Carpenter Steel Co. 
Chicago Steel Foundry Co. 
Frasse & Co., Inc., Peter A. 
Republic Steel Corp. 


Ryerson & Son, Inc., Jongh T. 


Timken Roller Bearin 
Youngstown Sheet & tm Co. 


Steel, Carbon 


Bethlehem Steel Co. 
Carpenter Steel Co. 

Crucible Steel Co. of America 
Frasse & Co., Inc., Peter A. 
Holliday & Co., W. J 

Inland Steel Co. 

Jones & 6 Steel Corp. 
Kloster Steel Corp. 

La Salle Steel Co. 

Michigan Steel Casting Co. 
Republic Steel Corp. 


Ryerson & Son, fos, Joseph T. 


Sharon Steel 
U. S. Steel Co. 
Wisconsin Steel C 


Youngstown Sheet & Tube Co.. 


Steel, Carbon Tubing 


Frasse & Co., Inc., Peter A. 
Jones & Laughlin Steel Corp. 
Republic Steel Corp. 


Ryerson & Son, Inc., Joseph T. 


Timken Roller Bearing Co. 
Youngstown Sheet & Tube Co. 


Steel, Clad 


Allegheny Ludlum Steel Corp. 
Carlson, Inc., G. O. 

Ingersoll Steel & Disc Div. 
Republic Steel Corp. 


Ryerson & Son, inc, Joseph T. 


Steel, Cold Drawn 


Bethlehem Steel Co. 

Bliss & Laughlin, Inc. 

Copperweld Steel Co. 

recite Steel Co. of America 

Fyasse & Co., Inc. ad A. 
olliday & Co. hae 

Jones & lenge Sicel Corp. 

La Salle Ste 

Maurath, Inc. 

Republic Steel Corp. 


Ryerson & Son, Inc., Joseph T. 


Timken Roller Bearing Co. 
Vanadium-Alloys Steel Co. 
Youngstown Sheet & Tube Co. 


Steel, Cold Rolled Strip 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 

Crucible Steel — of America 
Inland Steel Co 

Jones & Laughlin Steel Corp. 
Republic Steel Corp 


Ryerson & Son, i, Joseph T. 


Sharon Steel 
Youngstown Sheet & Tube Co. 





Barrett Standard Anhydrous Ammonia has many appli- 
cations in metal treating. When you need ammonia, it 
will pay you to place your order with Barrett— America’s 
leading distributor of Ammonia—with more than 50 
years of experience in this basic chemical. 

Fast delivery is a special feature of Barrett service. 
Convenient coast-to-coast stock points make it easy. 
When you buy Barrett Standard Anhydrous Ammonia, 
you know you can depend on speedy arrival of ammonia 
of unexcelled purity and consistent high quality. 

When you need expert advice, Barrett’s trained tech- 
nicians are ready to help you without charge or obliga- 
tion. Barrett is the name to remember, when you need 


STANDARD ANHYDROUS AMMONIA 


In 150, 100 and 50-pound cylinders for fast 
delivery from a stock point located near you. 
And in tank car shipments from Hopewell, Va., 
and South Point, Ohio. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 RECTOR STREET, NEW YORK 6, N. Y. 
4528 SOUTH BROADWAY, ST. LOUIS 11, MO. 


“Reg. U. 8. Pat. Of. 
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Steel, Electrical or Silicon 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 

Crucible Steel Co. of America 
Inland Steel Co. 

Republic Steel Corp. 


Ryerson & Son, Inc., Joseph T. 


Sharon Steel 
U. S. Steel Co. 


Steel, Hot Rolled Strip 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 

Crucible Steel ~ of America 
Holliday & Co., 

Jones & Fda My Steel Corp. 

Republic Steel Corp. 


Ryerson & Son, Inc., Joseph T. 


Sharon Steel 
U. S. Steel Co. 
Youngstown Sheet & Tube Co. 


Steel, Nitriding 

Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Copperweld Steel Co. 
Crucible Steel Co. of America 
Jones & Laughlin Steel Corp. 
Republic Steel Corp. 


Ryerson & Son, od Joseph T. 


Timken Roller Bearing Co. 
U. S. Steel Co. 


Steel, Stainless 


AReghe ny ae: Steel Corp. 
Carlson, Inc., G. O. 
Carpe nter Steel Co. 
Chicago Steel Foundry Co. 
Cooper Alloy Foundry Co. 
Crucible Steel Co. of America 


Frasse & Co., Inc., Peter A. 
Holliday & Co., 

Ingersoll Steel "& Disc Div. 
Maurath, Inc. 

Michigan Steel Casting Co. 
Republic Steel Corp. 
Ryerson & Son, Inc., Joseph T. 
Sharon Steel 

Superior Steel Corp. 
Timken Roller Bearing Co. 
U. S. Pipe & Foundry Co. 
U. S. Steel Co. 


Steel, Stainless Clad 


Allegheny Ludlum Steel Corp. 
Carlson, Inc., G. 

Ingersoll Steel & Dise Div. 
Republic Steel Corp. 

Ryerson & Son, Ge. Joseph T. 
Superior Steel Corp. 


Steel, Strip 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 

Crucible Steel C . “ America 
Holliday & Co., 

Inland Steel e.. 

Jones & Laughlin Steel Corp. 
Republic Steel Corp. 

Ryerson & Son, Inc., Joseph T. 
Sharon Steel 

U. S. Steel Co. 

Youngstown Sheet & Tube Co 


Steel, Tool 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 

Columbia Tool Steel Co. 
Copperweld Steel Co. 
Crucible Steel Co. of America 





74} you want to determine 
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then specify 
X-RAY DIFFRACTION UNIT 


Internal strain or distortion. 


The type and mechanism of alloy 
formation. 


The orientation of grains and grain 
size. 


The effect of heat treatment to es- 
tablish a scientifically correct anneal- 
ing technique. 


THE HILGER 


For a complete description of this very flexible 
instrument, write for the FREE bulletin 304 


L—JARRELL-ASH COMPANY 


165 NEWBERRY ST. 


BOSTON 16, MASS. 





Delaware Tool Steel Corp. 
Kloster Steel —.. 

Latrobe Electric Steel Co. 
Republic Steel Corp. 

Ryerson & Son, Inc., Joseph T. 
Timken Roller Bearing Co. 
Vanadium-Alloys Steel =, 
Wheelock, Lovejoy & Co., Inc 


Steel, ve i a and 
Welded 


Bethlehem Steel Co. 
Carpenter Steel Co. 

Crucible Steel Co. of America 
Frasse & Co., Inc., Peter A. 
Jones & Laughlin Steel Corp. 
Republic Steel C ry ‘ 

Revere appar & rass Inc. 
Ryerson & Son, Inc., Joseph 7 
Sharon Steel 

Superior Tube Co. 

Timken Roller Bearing Co. 
Youngstown Sheet & Tube Co. 


Steel, Hot and Cold Rolled 
Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 

Crucible Steel Co. of America 
Inland Steel Co. 

Jones & Laughlin Steel Corp. 
Republic Steel Corp. 

Ryerson & Son, Inc., Joseph T. 
Sharon Steel 

Superior Steel Corp. 
Youngstown Sheet & Tube Co. 


Surface Hardening Equipment 
Ajax Electric Co. 

Ajax Electrothermic Corp. 
Cincinnati Milling Machine Co 
Electric Furnace Co. 

Ipsen Industries, Inc. 

Lindberg Eng. Co. 

Linde Air Products Co 

Ohio Crankshaft Co. 

Westinghouse Electric Corp 


Tanks, Pickling 


Ampco Metal, Inc 
Brandt, Inc., Chas. T. 
Chemical Corp. 
Heatbath Corp. 
Mitchell-Bradford Chem 
Optimus Equipment Co 
Pressed Steel Co. 
Rockwell Co., W. S 
Rolock Inc. 


Tanks, Plating 


Chemical Corp. 
Optimus Equipment Co. 


Tanks, Quench 

Ajax Electric Co. 

Ampco Metal, Inc. 

Bell & Gossett Co. 
Brandt, Inc., Chas. T. 
Electric Furnace Co. 
Optimus Equipment Co. 
Pressed Steel Co. 
Rockwell Co., W. S. 


Tapping Machinery, Nut 
Hill Acme Co. 

National Machinery Co. 
Temperature-Indicating 
Materials 


Buehler, Ltd. 

Gordon Co., Claud S. 
Korn, Inc., Wm. 
Wheelco Instruments Co. 


Testing Instruments 
Sperry Products, Inc. 





Testing Machines 


Air Reduction Sales Co. 
Baldwin-Lima-Hamilton Corp. 
Buehler, Ltd. 

Clark Instrument, Inc. 

Detroit Testing Machine Co. 
Dice Co., J. W. 

Gordon Co., Claud S. 

Leitz, Inc., E. 

Olsen Testing Mach. Co., Tinius 
Precision Scientific Co. 

Sperry Products, Inc. 

Steel City Testing Machines Co. 


Thermocouples 
American Optical Co. 
Bristol Co. 

Brown Instruments Div. 
Dietert Co., Harry W. 
Foxboro Co. 

Gordon Co., Claud S. 
Hoskins Mfg. Co. 

Illinois Testing Labs., Inc 
Leeds & Northrup Co. 
Marshall Co., L. H. 
Pyrometer Instrument Co., Inc 
Tagliabue Instruments Div. 
Thermo Electric Co., Inc. 
Wheelco Instruments Co. 


Thermometers, Dial 


Bristol Co. 

Brown Instruments Div 
Carl-Mayer Corp. 

Foxboro Co. 

Gordon Co., Claud S. 
Harshaw Chemical Co. 
Illinois Testing Labs., Inc 
Precision Scientific Co. 
Pyrometer Instrument Co., In 
Tagliabue Instruments Div. 


Thermometers, Indicating 


Bristol Co. 

Brown Instruments Div. 
Carl-Mayer Corp. 

Foxboro Co. 

Gordon Co., Claud S. 
Harshaw Chemical Co. 
Illinois Testing Labs., Inc. 
Precision Scientific Co. 
Pyrometer Instrument Co., Inc 
Tagliabue Instruments Div. 
Wheelco Instruments Co 


Thermometers, Recording 
Bristol Co. 

Brown Instruments Div. 
Carl-Mayer Corp. 

Foxboro Co. 

Gordon Co., Claud S. 

Illinois Testing Labs., Inc. 
Precision Scientific Co. 
Tagliabue Instruments Div. 
Wheelco Instruments Co. 


Thermometers, Bimetals 


Bristol Co. 

Brown Instruments Div. 
Gordon Co., Claud S. 
Tagliabue Instruments Div 


Threading Machinery 
Hill Acme Co. 


Tin Plate 
Bethlehem Steel Co 
Republic Steel Corp 
Titanium 


Allegheny Ludlum Steel Corp. 
Titanium Alloy Mfg. Div. 
Vanadium Corp. of America 





‘ 

The PANPHOT combines permonently | 
aligned microscope, camera ond light 
source in one convenient unit. 


w feit= Panphot 


Universal Camera Microscope 


Only the Leitz PANPHOT enables you to switch from micro 
scopic observation to photo-micrography without moving from 
your chair, for it’s the only universal camera microscope with operat 
ing parts for both functions right at hand. Changeover from one to 
the other is fast, simple, dependable. Now available to industrial and 
technical laboratories, the PANPHOT is a perfect combination of 
research microscope and reflex camera. 
The PANPHOT permits the use of transmitted light, reflected 
light, darkfield illumination and polarized light. The permanently 
aligned light source provides a filament lamp for observation and an 
arc light for photo-micrography. 
Easy observation of the image to be photographed is provided by 
a large ground glass in the reflex mirror camera. The camera ac- 
commodates 31%,” x 414” plates or cut film for black and white 
or color work. 
A full range of accessories is available to equip the PANPHOT 
for every phase of photo-micrography, photo-macrography and for 
drawing and projecting micro-images. 

Write today for information to Dept. MP 


E. LEITZ, Inc., 304 Hudson Street, New York 13, N. ¥. 


LEITZ MICROSCOPES + SCIENTIFIC INSTRUMENTS 
LEICA CAMERAS AND ACCESSORIES 
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SP) “ INTEGRAL 
“ONE-PIECE” 


Where can YOU use 
BROWN FINTUBES 


With their many outstanding advantages? 


@ Brown Fintubes provide great flexibility in the number, 
height and length of fins joined to the center tube, and give 
designers maximum opportunity to balance the primary and 
secondary surfaces to the fluids being handled, saving pipe, 
tubing, weight, space, installation and maintenance. 


The integral “one-piece” construction prevents dirt, rust 
and other insulating materials from collecting between the fins 
and center tube, (as when a mechanical bond is used) and permits 
heat to flow between the fins and center tube freely, unrestricted, 
and at high efficiency during the entire life of the assembly. 


Fins cannot work loose from the center tube as a result of 
expansion and contraction from repeated heating and cooling, 
simplifying cleaning, reducing maintenance and assuring long, 
trouble-free operation. 


Available with fins and center tubes of carbon steel, 
stainless steel, aluminum, admiralty, brass, bronze, cupro-nickel, 
inconel or monel to meet any heating or cooling requirement. 


Thoroughly proven in double tube and bundle type heat ex- 
changers, fuel oil and lube oil heaters, coolers, process heaters 
and cookers, and many other services. 


Se Sarat 
furnished free 
tht for Soll details todey! 





THE BROWN FINTUBE CO. 
ELYRIA, OHIO INTEGRAL 
“ONE-PIECE” 


FINTUBES 
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Tool Blanks, Cemented Carbide 


Allegheny Ludlum Steel Corp. 
Kennametal Inc. 


Toolmakers’ ee 
American Optical C 

Bausch & Lomb Optical Co. 
Erb & Gray 

Gordon Co., Claud S. 
Jarrell-Ash Co. 


Tools, Cemented Carbide 


Allegheny Ludlum Steel Corp. 
Kennametal Inc. 


Tools, Metal Cutting 
Bethlehem Steel Co. 
Haynes Stellite Div. 
Kennametal Inc. 
Martindale Electric Co. 
Newage International, Inc. 


Torches, Brazing, Cutting and 
Welding 


Air Reduction Sales Co. 
Arcos Corp. 
Linde Air Products Co. 


Torches, Preheating 


Air Reduction Sales Co. 
yay Fuel Eng. Co. 
Linde Air Products Co. 


Transformers, Furnace 


Electric Furnace Co. 
Hevi Duty Electric Co. 
Lindberg Eng. Co. 


Trays, Metallurgical 


Chicago Steel Foundry Co. 
Driver-Harris Co. 
Electro-Alloys Div. 

Rockwell Co., W. S. 

Western Gold & Platinum Wks. 


Trays, Wire 
Driver-Harris Co. 
Rolock Inc. 


Tubes, Brass, Copper, Bronze 


American Brass Co. 

Ampco Metal, Inc. 

Revere Copper & Brass Inc. 
Superior Tube Co. 


Tubes, Centrifugally Cast, 
Stainless 


Alloy ~ yf & Casting Co. 
Electro-Alloys D 

Michigan Steel Castin 

ae teel Foundry Co 

U.S . Pipe & Foundry Co. 


Tubes, Gas-Fired Radiant 


Carborundum Co. 

Electric Furnace Co. 
Electro-Alloys Div. 
Michigan Steel Casting Co. 
Pressed Steel Co. 


Tubes, Nonferrous 


American Brass Co. 

American Non-Gran Bronze Co. 
Ampco Metal, Inc. 

Dow Chemical Co. 

Revere Copper & Brass Inc. 
Superior Tube Co. 


Tubes, Porous for Filtration 
Carborundum Co. 





Tubes, Thermocouple 
Protection 


Bristol Co. 

Brown Instruments Div. 
Carborundum Co. 

Dietert Co., Harry W. 
Driver-Harris Co. 

Foxboro Co. 

Gordon Co., Claud S. 
Hoskins Mfg. Co. 

Illinois Testing Labs., Inc. 
Kennametal Inc. 

Leeds & Northrup Co. 
Michigan Steel Casting Co. 
Norton Co. 

Pressed Steel Co. 
Pyrometer Instrument Co., I 
Titanium Alloy Mfg. Div. 
Wheelco Instruments Co. 


Tubes, Stainless 


Allegheny Ludlum Steel Corp. 
Carpenter Steel Co. 

Crucible Steel Co. of America 
Michigan Steel Casting Co. 
Pressed Steel Co. 

Republic Steel Corp. 

Ryerson & Son, Inc., Joseph T. 
Superior Tube Co. 

Timken Roller Bearing Co. 


Tubing, Fabricated 
Ampco Metal, Inc. 

Pressed Steel Co. 

Revere Copper & prees Inc. 
Rockwell Co., W. S. 
Superior Tube Co. 


Tubing, Finned 


Brown Fintube Co. 
Korn, Inc., Wm. 


Tubing, Seamless Mechanical, 


Alloy 


Frasse & Co., Inc., Peter A. 
Peterson Steels, Inc. 

Revere Copper & Brass Inc. 
Ryerson & Son, Inc., Joseph T. 
Superior Tube Co. 

Timken Roller Bearing Co. 


Tubing, Welded Mechanical 
and Stainless 


Carpenter Steel Co. 

Frasse & Co., Inc., Peter A. 
Pressed Steel Co. 

Republic Steel ry > 

Revere Copper & rass Inc. 
Ryerson & Son, Inc., Joseph T. 
Sharon Steel 

Superior Tube Co. 

Youngstown Sheet & Tube Co. 


Tungsten 


Climax Molybdenum Co. 
Electro Metallurgical Div. 


Tungsten Carbide 


Allegheny Ludlum Steel Corp. 
Haynes Stellite Div. 
Kennametal Inc. 


Valves, Corrosion Resisting 
Alloy Engineering & Casting Co. 
Ampco Metal, Inc. 

Brown Instruments Div. 

Cooper Alloy Foundry Co. 
Eclipse Fuel Eng. Co. 

Frasse & Co., Inc., Peter A. 
National Carbon Div. 

Rockwell Co., W. S. 


Valves, Motor Operated 
Ampco Metal, Inc. 

Bristol Co. 

Brown repent, Bee. 
Ecli + En 

Rockwell C 

Tagliabue AA Div. 


Vanadium 


Electro Metallurgical Div. 
Vanadium Corp. of America 


Washing Machines, Industrial 


Chemical Corp. 
Optimus Equipment Co. 
Rockwell Co., W. S. 


Welding Carbon, Plates, 
Rods, Paste 


Air Reduction Sales Co. 
Lincoln Electric Co. 
Westinghouse Electric Corp. 


Welding and Cutting Machines 
Equipment, Oxyacetylene 


Air Reduction Sales Co. 
Linde Air Products Co. 


Welding Machines, Electric Arc 
Air Reduction Sales Co. 

Lincoln Electric Co. 

Linde Air Products Co. 
Westinghouse Electric Corp. 


Welding Machines, Press 
Linde Air Products Co. 


Welding Machines, Resistance 
Westinghouse Electric Corp. 


Welding Machines, Spot 


Westinghouse Electric Corp. 


Welding Positioners 


Acme Manufacturing Co. 
Westinghouse Electric Corp. 


Welding Rods and Fluxes 


Air Reduction Sales Co. 
Alloy Rods Co. 

Ampco Metal, Inc. 

Arcos Corp. 

Dow Chemical Co. 

Lincoln Electric Co. 

Linde Air Products Co. 
Revere Copper & Brass Inc. 
Westinghouse Electric Corp. 


Weldments 


Ampco Metal, Inc. 

Bethlehem Steel Co. 
Brandt, Inc., aes. T. 
Rockwell Co. ly wes & 


Wire 


Bethlehem Steel Co. 

Jones & Laughlin Steel Corp. 
Kanthal Corp. 

Republic Steel Corp. 

Revere Copper & Brass Inc. 
Riverside Metal Co. 
Westinghouse Electric Corp. 
Youngstown Sheet & Tube Co. 


Wire, Alloy 


Air Reduction Sales Co. 
American Brass Co. 

Arcos Corp. 

Carpenter Steel Co. 
Driver-Harris Co. 

Haynes Stellite Div. 
Maurath, Inc. 

Revere Copper & Brass Inc. 





To serve well, a machine 
part—even when made 
of good steel, properly 
treated—must be prop- 
erly designed. 


A new 72 page booklet, 
sent free on request, dis- 
cusses the vital relation 
between design, good 
steel and its satisfactory 
treatment. 


Climax Molybdenum Company 





Please send your 
FREE BOOKLET 
KEYS TO SATISFACTION 


Name.......... 


wi 
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Wire, Aluminum 


Air Reduction Sales Co. 
Aluminum Co. of America 


Wire Belts and Cloth 


Ashworth Bros., Inc. 
Rolock Inc. 
Wickwire Spencer Steel Div. 


Wire Testing Machines 


Baldwin-Lima-Hamilton Corp. 
Buehler, Lt 

Detroit Testing Machine Co. 
Gordon Co., Claud S., 








Wire, Brass and Bronze 


Air Reduction a Co. 
American Brass Co. 
Ampco Metal, Inc. 
Revere Co: 
Seymour A Co. 
Titan Metal Mfg. Co. 


Wire, Heat Resisting 


Arcos Corp. 

Carpenter Steel Co. 
Driver-Harris Co. 

Haynes Stellite Div. 
Hoskins Mfg. Co. 

Kanthal Corp. 

Michigan Steel Casting Co. 


Acheson Colloids Corp. 
Port Huron, Mich. 

Acme Manufacturing Co. 
1645 Howard St. 

Detroit, Mich. 

Air Reduction Sales Co. 
60 East 42nd St. 
New York 17, N. Y. 

Ajax Electric Co., Inc. 

910 Frankford Ave. 
Philadelphia 23, Pa. 

Ajax Electrothermic Corp. 
Ajax Park 
Trenton 5, N. J. 

Ajax Engineering Cor». 
Box 1418 
Trenton, N. J. 

Ajax Manufacturing Co. 
1441 Chardon Rd. 
Cleveland 17, O. 

Allegheny LudlumSteel Corp. 
2020 Oliver Bldg. 
Pittsburgh 22, Pa. 

Allied Research Products 
4004 E. Monument St. 
Baltimore 5, Md. 

Alloy Engineering & Casting 
Champaign, III. 

Alloy Precision Castings Co. 
4401 Hamilton Ave. 
Cleveland, O. 

Alloy Rods Co. 
York, Pa 

Aluminum Co. of 
Gulf Building 
Pittsburgh 19, Pa. 

American Brass Co. 

Broadway 
New York 4, N. Y. 

American Bridge Co. 
Frick Bldg. 
Pittsburgh 19, Pa. 


America 


American Chemical Paint Co. 


Ambler, Pa. 

American Cyanamid Co. 
30 Rockefeller Plaza 
New York 20, N. Y. 

American Gas Furnace (o. 
1002 Lafayette St. 
Elizabeth 4, N. J. 

American Non- Gran Bronze 
Berwyn, Pa. 

American Optical Co 
Buffalo 15, N. Y. 

American Platinum Wks. 
231 N.J.R.R. Ave. 
Newark 5, N. J. 

Ames Precision Machine 
Waltham 54, Mass. 

Ampco Metal, Inc. 

45 South 28th St 
Milwaukee 46, Wis. 


r & Brass Inc. 


Wire Drawing Lubricants 


American Chemical Paint Co. 
American Cyanamid Co. 
Houghton & Co., E. F 


Wire, Stainless 
Air Reduction Sales Co. 
Allegheny Ludlum Steel Corp 


Arcos Corp. 


Carpenter Steel Co. 
Frasse & Co., Inc. 


Maurath, Inc. 


Republic Steel Corp. 
Ryerson & Son, Inc., Joseph T. 


Company 


Amplex Manufacturing Co. 
6501 Harper 
Detroit 31, Mich. 

Arcos Corp. 

1500 South 50th St. 
Philadelphia 43, Pa. 

Armour & Co. 

1355 West 31st St. 
Chicago 9, IIL. 

Armstrong-Blum Mfg. Co 
5700 Bloomingdale Ave. 
Chicago 39, Ill. 

Arwood Precision Casting 
70 Washington St. 
Brooklyn 1, N. Y. 

Ashworth Bros., Inc. 

306 Shrewsbury St. 
Worcester 4, Mass. 

Austenai Laboratories, Ine. 

Microcast Div. 
Chicago 37, Ill. 
Baker & Co., Inc. 
112 Astor St. 
Newark 5, N. J. 

Baldwin-Lima-Hamilton 
Philadelphia 42, Pa. 

Barrett Div. 

Allied Chemical & Dye 
40 Rector St. 
New York 6, N. Y. 


Bausch & Lomb Optical Co. 


638 St. Paul St. 
Rochester, N. Y. 
Bell & Gossett Co. 
8200 N. Austin Ave. 
Morton Grove, III. 
Beryllium Corp. 
Reading, Pa. 
Bethlehem Steel Co. 
Bethlehem, Pa. 
Bliss & Laughlin, Inc. 
Harvey, I 
Brandt, Inc., Chas. T 
1700 Ridgely St. 
Baltimore 30, Md. 
Bristol Co. 
Waterbury 20, Conn. 
Brown Fintube Co. 
Elyria, Ohio 
Brown Instrume ents Div. 
Minneapolis-Honeywell 
Wayne & Windrim Aves 
Philadelphia 44, Pa. 
Buehler, Ltd. 
165 West Wacker D: 
Chicago 1, Ill. 
Burrell Corp. 
1942 Fifth Ave. 
Pittsburgh 19, Pa. 
Carborundum Co. 
Refractories Div. 
Perth Amboy, N. J 
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Olsen Testing Mach. Co., Tinius 


X-Ray Apparatus 


Harshaw Chemical Co. 
Jarrell-Ash Co. 


National Spectrographic Labs., Inc. 
Westinghouse Electric Corp. 


X-Ray Supplies 


Eastman Kodak Co. 


Zinc 


Addresses 


Carl-Mayer Corp 
3030 Euclid Ave. 
Cleveland 15, 0. 
Carpenter Steel Co 
Reading, Pa. 
Carlson, Inc., G. O. 
Thorndale, Pa 
Central Scientific Co 
1700 Irving — Rd. 
we my 13, Ul 
Cerium Metais Cor p 
153 Waverly Place 
New York 14, N. Y. 
Chace Co., W. M. 
1626 Beard Ave. 
Detroit 9, Mich. 
Chemical Corp. 
54 Waltham Ave. 
Springfield 9, Mass. 
Chicago Steel Foundry Co. 
Kedzie Ave. & 37th St. 
Chicago 32, Ill. 
Cincinnati Milling Machine 
Cincinnati 9, Ohio 
Cities Service Oil Co 
70 Pine St. 
New York 5, N. Y 
Clark Instrument, Inc. 
10200 Ford Rd. 
Dearborn, Mich. 
Climax Molybdenum Co. 
500 Fifth Ave. 
New York 18, N. Y. 
Arthur Colton Co. Div. 


Snyder Tool & Engrg. Co. 


3415 E. Lafayette St. 
Detecit 7 7, Mich. 

Columbia Electric Mfg. Co. 
4519 Hamilton Ave., N.F. 
Cleveland 14, O. 

Columbia Tool Steel Co. 
Lincoln Hwy. 
Chicago Heights, III. 

Continental Industrial 
Engineers, Inc. 

176 W. Adams St. 
Chicago 3, IIL. 

Cooley Electric Mfg. Corp. 
38 S. Shelby 
Indianapolis 7, Ind. 

Cooper Alloy A os mei Co. 
Hillside 5, N 

C — Steel Co. 

arren, O. 

Cowles Chemical Co. 

7016 Euclid Ave. 
Cleveland 3, O. 

Crucible Steel Company 
of America 
405 Lexington Ave. 
New York 17, N. Y. 

Delaware Tool Steel Corp. 
3300 Market St. 
Wilmington 99, Del. 


& State St. 


Jarrell-Ash Co. 
Westinghouse Electric Corp. 


Federated Metals Div. 


Despatch Oven Co. 
619—8th St., S.E. 
Minneapolis 14, Minn. 

Detrex Corp. 

Box 501 
Detroit 32, Mich. 

Detroit Testing Machine Co. 
4390 Grinnell Ave. 
Detroit 13, Mich. 

Dice Co., J. W. 
Englewood, N. J. 

Dietert Co., Harry W. 
9330 Roselawn Ave. 
Detroit 4, Mich. 

Distillation Products, Inc 
753 Ridge a; a 
Rochester 3, ‘ 

Diversey — 

1820 Roscoe St. 
Chicago 13, Ill. 

Dow Chemical Co. 
Midland, Mich. 

Dow Furnace Co. 

418 Maccabees Building 
Detroit 2, Mich. 

Drever Co. 

790 E. Venango St. 
Philadelphia 34, Pa. 

Driver-Harris Co. 
Harrison, N. J. 

E. I. DuPont de Nemours 
Electrochemicals Dept 
Wilmington 98, Del. 

Dy-Chek Co. 

1515 E. Broadway 
Hawthorne, Calif. 

Eastman Kodak Co. 

343 State St. 
Rochester 4, N. Y. 

Eberbach & Son Co. 
Ann Arbor, Mich. 

Eclipse Fuel Eng. Co. 
727 South Main St. 
Rockford, IIL. 

Electric Furnace Co. 
Salem, O. 

Electro-Alloys Div. 
ene Brake Shoe Co. 

E eve Metallurgical Div. 
Union Carbide & Carbon 
30 East 42nd St. 

New York 17, N. Y. 

Engelhard, Inc., Charles 
851 Passaic Ave. 

East Newark, N. J. 

Enthone, Inc. 

New Haven 2, Conn. 

Erb & Gray 
854 So. Figueroa St. 
Los Angeles 17, Calif. 

Erie Foundry Co. 

Erie 6, Pa 





Federated Metals Div. 
American Smelting & 
Refining Co. 

120 Broadway 
New York, N. Y. 

Fink] & Sons Co., A. 
2011 Southport Ave. 
Chicago 14, Ill. 

Fisher Scientific Co. 
717 Forbes St. 
Pittsburgh 19, Pa 

Foxboro Co. 
Foxboro, Mass. 

Frasse & Co., Inc., 
17 Grand St. 
New York 13, N. Y. 

Gamma Scientific Co. 
Great Neck, N. Y. 

General Alloys Co. 
Boston, Mass. 

General Cerium Co. 
Edgewater, N. J. 

General Electric Co. 
Schenectady 5, N. Y. 

Gordon Co., Claud S. 

3000 S. Wallace St. 
Chicago 16, Il. 

Gray Iron Founders’ Society 
Cleveland 14, Ohio 

Great Lakes Steel Corp. 
Ecorse, Detroit 29, Mich. 

Gulf Oil Corp. 

Gulf Bidg. 
Pittsburgh 30, Pa. 

iene Co., Geo. J. 

E. Carson St 
Pitteborah 3, Pa. 

Handy & Harman 
82 Fulton St. 

New York 7, N. Y. 

Harper Electric Furnace 
Niagara Falls, N 

Harshaw Chemical Co. 
1945 E. 97th St. 
Cleveland 6, O. 


Peter A 


Hayes, Ince., C. 1. 
Providence 5, KR. I. 
| nes Stellite Div. 
Union Carbide & Carbon 
Kokomo, Ind. 
Heatbath Corp. 
Springfield 1, Mass. 
Hevi Duty Electric Co. 
Milwaukee 1, Wis. 
Hill Acme Co. 
1201 West 65th St. 
Cleveland 2, O. 
Holcroft Co. 
6545 Epworth Blvd. 
Detroit, Mich. 
Holden Co., A. F. 
11300 Schaefer Hy 
Detroit, Mich. 
Holliday & Co., W. J. 
Hammond, Ind. 
Hones, Inc., Charles A. 
Baldwin, N. Y. 
Hoskins Mfg. Co. 
4445 Lawton Ave. 
Detroit 8, Mich. 
Houghton & Co., E. F. 
303 West Lehigh Ave. 
Philadelphia 33, Pa. 
Howard Foundry Co. 
1 N. Kostner Ave. 
Chicago 39, Iil. 
Hydropress, Inc. 
568 Lexington Ave. 
New York, N. Y. 
Illinois Testing Labs., Inc. 
420 N. La Salle St. 
Chicago 10, Ll. 
Ingersoll Steel & Disc Div. 
Borg-Warner Corp. 
New Castle, Ind. 
Inland Steel Co. 
S. Dearborn 
Chicago 3, Tl. 


International Graphite & 
Electrodes Corp. 
St. Marys, Pa. 


International Nickel Co., Inc. 


67 Wall St 

New York 5, N. Y 
Ipsen Industries, Inc. 

Rockford, II. 
Jarrell-Ash Co. 

165 Newberry St 

Boston 16, Mass. 
Johns-Manville 

22 East 40th St. 

New York 16, N. Y 
Johnston Mfg. Co. 

2825 E. Hennepin Ave. 

Minneapolis 13, Minn. 


Jones & Laughlin Steel Corp. 


Third Ave. & Ross St 
Pittsburgh 30, Pa. 
Kanthal Corp. 
Southport, Conn. 
Kemp Mfg. Co., C. M. 
405 E. Oliver St. 
Baltimore 2, Md. 
Kennametal Inc. 
Latrobe, Pa. 
King Portable Brinel! 
Narbeth, Pa. 
Kinney Mfg. Co. 
3584 Washington St. 
Boston 30, Mass. 
Kloster Steel Corp. 
224-228 N. Justine St. 
Chicago 7, 
Korn, Inc., wee 
260 West St. = Dent. M.P. 
New York 13, N. Y. 
Kux Machine Co. 
3924 W. Harrison St. 
Chicago 24, Tl. 
Lakeside Steel Improvement 
5418 Lakeside Ave. 
Cleveland 14, O. 


La Salle Steel wl 
P.O. Box 
Chicago 80, mM 

Latrobe Electric 
Latrobe, Pa 

Leeds & Northrup Co. 
4970 Stenton Ave. 
Philadelphia 44, Pa. 

Leitz, Inc., E. 

304 Hudson St. 
New York 13, N. Y. 

Lena Hydraulic Pressing 

& Forging Co. 

West Chester, Pa. 

~ } High pigauency Labs 
West 60 

New York 3 "N. Y. 

Lester-Phoenix Co 
2711 Church 
Cleveland, Ohio 

Lincoln Electric Co. 

12818 Coit Rd. 
Cleveland 1, ~ 
Lint | Eng. 
Hubbard St. 
Chicago 12, Ul. 

Linde Air Products Co. 
Union Carbide & Carbon 
30 East 42nd St. 

New York 17, N. Y. 

Loftus Engineering Corp. 
610 Smithfield St. 
Pittsburgh 22, Pa 

Marshall > 
270 W. Lane Ave. 
Columbus, O. 

Martindale Electric Co. 
Cleveland 7, O. 

Mathieson Chemical Corp. 
Mathieson 7 
Baltimore 3, Md. 

M: ——_ 


Steel Co. 


Inc. 
800 Miles Ave. 
ai eetiand 22, O. 





ELECTRODE SELECTION GUIDE 


for carbon . . . alloy . . . stainless steel 


cast iron . . . non-ferrous . . 


MILD STEEL WITH HEAVY COATED 


ELECTRODES 


“Fleetweld 5 A.W.S 

tions. Deep 
“Fleetweld 7° 

tions. 
Fleetw 


tration. 
p.pen A.W.S 
For poor fit-up. 
eld 72". A.W.S. Class E-6012 
production welds. 
‘Fleetweld 


11”. A.W.S, Class E-6020. 
deep penetration, horizontal-flat fillets 


welds. 
“Pleetweld 35°’. 
tions. 
“Fleetweld 37° 
tions, es cially vertically down 


“Fleetweid 47°". A.W.S. Class E-O 
tions. Easy operation and slag ren 


SHEET STEEL 
“Lightweld". A.W.S. Class 
corner welds. 16 to 22 gauge sheet 


“ Planeweld 2", A.W.S. Class 
tions. For poor fit-up 


A.W.S. Class 


MILD STEEL, LOW-ALLOY HIGH-TENSILE 
HARD-TO-WELD STEELS 


A.W.S. Class E-6016, E-7016 


STEEL, 


“Shield-Arc LH-70". 
For steels with poor weldability. 


LOW-ALLOY HI-TENSILE STEEL 
A.W.S. Class E-7010 


“Shield-Arc 85" 
tions. High strength. 
“Fleetweld 11-HT A.W.S 
position. Deep- groove joints 
“Shield-Arc 100 A.W.S. Class 
positions 
CHROME-MOLY STEEL, 
FERRITIC STEELS 
“Planeweld No. 1”. 


plane parts, .120” thickness up. 


. Class E-6010 


Class E-6012 


E-6o1l 


A.W.S. Class E-6013 
— plate. 
t 3 


E-OO10 


E-OO13 


Class E 


HIGH STRENGTH 


A.W.S. Class E-10013. Air 


hardsurfacing 


MILD STEEL WITH LIGHT COATED 


ELECTRODES 


All posi Stable-Arc’’. 


All posi- Swiftweld’ 


electrode 


Single pass 


A.WSS. 
electrode for all positions. 
4.W.S. Class E-4520. 


for horizontal position 


Class 


E-4510 Washed 


Each Lincoln Electrode is marked 


coated 


Lightly 


STAINLESS STEEL 


Single pass. 


Flat butt Stainweld A-5 Ch 
“Stainweld A-7" 

18-8 and surfacing 

“Stainweld A-7-Cb 


All posi- 
All posi- 
All posi- “Stainweld B-Ct 
urfacing. Corr 
Stainweld ( 
surfacing 
dye J “Stainweld D 
25-20 
All posi- “Chromeweld 4-6 
steel, 5% chromium. 


severe abrasion 
“Manganweld A 


All posi Manganweld B". 


abrasion 


E-10010. All 
Exceptionally high ultimate strength 


A.W.S. 
Welding 18-8 and surfacing 
A.W.S. Class E308-15. 
Corrosion-resisting. 
A.W.S. Class E347-15. Weld- 
Corrosion-resisting 
Welding 25-12 Type 309 and 
ysion resisting 
Welding 18-8 SMO Type 316 and 


ing 18-8 and surfacing. 


A.W.S. Class E310-15 
Type 310 and surfacing. 
4.W.S. Class E-502-15 
High creep strength 


HARD SURFACING FOR ALL 
REQUIREMENTS 


Tungweld ¢ Tungweld F’ 


For moderate 
extremely severe impact. 
7020. Fiat Hardweld 100 


For moderate ir 


Class E347-i5 
Corrosion-resisting. 
Welding 


Welding 
Heat-resist ing 
Chrome 


For extremely 


For moderate abrasion and 
extremely severe impact. 


abrasion and 


with 3 Green Dots 
than 3 to 1 for Speed, Quality, Uniformity 


“Hardweld 50 
abrasion. 
“Wearwdd”" 
“Abrasoweld”. 
severe abrasion. 
“Surfaceweld”. 
Air hardening. 
“Faceweld No. 1 
erate impact. 
Faceweld No. 12 
“Toolweld A& 0” 
Toolweld 60 


Ferrowdd”’. 
than cast iron, 
Softweld 
machinable 


Aluminweld 


Preferred more 


For moderate impact and light 


Machinable. 


For rolling or sliding abrasion. 
For severe impact and moderately 
(Powder). For severe abrasion 
For severe abrasion and mod 
For severe abrasion 
Produces a tool and die deposit 
For making metal cutting edges 
CAST IRON 
machinable 


Somewhat Stronger 


Machining errors, defects. Readily 


NON-FERROUS 


Welding aluminum sheets, castings 


or other forms. 


ypact and light 
copper 


\erisweld’’. 


General purpose on bronze, brass, 


For complete specifications and procedures write for Lincoln Weldirectories, 


THE LINCOLN ELECTRIC COMPANY 


DEPT: 471 « 


CLEVELAND 1, OHIO 
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McKay Co. 
1005 Liberty Ave. 
Pittsburgh 22, Pa. 
Merrill Brothers Co. 
Maspeth, N. Y. 


Mitchell-Bradford Chem. Co. 


Stratford, Conn. 
Michigan Steel Casting Co. 
1999 Guoin St. 
Detroit 7, Mich. 
Moraine Products Div. 
General Motors Corp. 
Dayton, Ohio 
Motch & Merryweather Co. 
Cleveland 13, O. 
National Carbon Div. 
Union Carbide & Carbon 
30 East 42nd St. 
New York 17, N. Y. 
National Erie Corp. 
Erie, Pa 
National Machinery Co. 
Tiffin, O. 
National Research Corp. 
Cambridge 42, Mass. 
National Spectrographic 
Laboratories, Inc. 
6300 Euclid Ave. 
Cleveland 3, O. 
Newage International, Inc. 
521 Fifth Ave. 
New York 17, N. Y. 
Northwest Chemical Co. 
9310 Roselawn Ave. 
Detroit 4, Mich. 
Norton Co. 
Worcester 6, Mass. 
Ohio Crankshaft Co. 
3800 Harvard Ave. 
Cleveland 1, O. 
Ohio Ferro-Alloys Co. 
Canton, Ohio 


Olen Testing Mach. Co., T. 


illow Grove, Pa. 
Optimus Equipment Co. 
Matawan, N. J 
Pangborn Corp. 
Hagerstown, Md. 
Park Chemical Co. 
8074 Military 
Detroit 4, Mich. 
Peterson Steels, Inc. 
420 Lexington Ave. 
New York 17, N. Y. 
Pittsburgh Plate Glass Co. 
3221 Frederick Ave. 
Baltimore 29, Md. 
Precision Scientific Co. 
3737 W. Cortland 
Chicago 47, Ill. 
Pressed Steel Co. 
Wilkes-Barre, Pa. 
Pyrometer Instrument Co. 
Bergenfield 8, N. J 


Reilly Tar & Chemical Corp. 


Indianapolis 4, Ind. 
Republic Steel Corp. 
Republic Bldg. 
Cleveland 1, O. 
Revere Copper & Brass Inc. 
230 Park Ave. 
New York 17, N. Y 
Riverside ~—% Co. 
Riverside, N. J. 
Rockwell Co., W. S. 
Fairfield, Conn. 
Rolock Inc. 
Fairfield, Conn. 
Rubicon Co. 
3643 Ridge Ave. 
Philadelphia 32, Pa. 
Ryerson & Son, Inc., 
2558 W. 16th St. 
Chicago, Il. 
St. Joseph Lead Co. 


Jos. T 


Sentry Co. 

Foxboro, Mass. 
3 Mfg. Co. 

eymour, Conn. 

Sharon Steel 

Sharon, Pa. 
Spencer Turbine Co. 

Hartford 6, Conn. 
Sperry Products, Inc. 

Danbury, Conn. 
Spincraft, Inc. 

4137 W. State St. 

Milwaukee 8, Wis. 
Standard Alloy Co. 

1679 Collamer Rd. 

Cleveland, O. 
Stanwood Corp. 

4817 W. Cortland St. 

Chicago 39, Ill. 


Steel City Testing Mach. Co. 


8843 Livernois 
Detroit 4, Mich. 
Stuart Oil Co., Ltd., D. A. 
2727 S. Troy § 
Chicago 23, tl. 
Sunbeam Stewart Ind. Fur- 


nace Div., Sunbeam Corp. 


4433 W. oo Ave. 
Chicago 23, Ill. 

Superior Steel Corp. 
Carnegie, Pa. 

Superior Tube Co. 
Norristown, Pa. 

Surface Combustion Corp. 
Toledo 1, Ohio 

Tagliabue Instruments Div. 
Weston Elec. Instr. Corp. 
614 Frelinghuysen Ave. 
Newark 5, N. J. 

Taylor Sons Co., Chas. 
P.O. Box 58, Annex Sta. 
Cincinnati 14, O 


Timken Roller Bearing Co. 
Canton 6, O 

Titan Metal Mfg. Co. 
Bellefonte, Pa. 

Titanium Alloy Mfg. Div. 
National Lead Co. 
111 Broadway 
New York 6, N. Y. 

Upton Electric Furnace Co. 
Mt. Clemens, Mich. 

U. S. Pipe & Foundry Co. 
Burlington, N. J. 

U. S. Steel Co. 
Carnegie Bldg. 
Pittsburgh 30, Pa. 

Vanadium-Alloys Steel Co. 
Latrobe, Pa. 

Vanadium Corp. of America 
420 Lexington Ave. 
New York 17, N. Y. 

Verson AllSteel Press Co. 
1355 East 93rd St. 
Chicago 19, Ill. 

Western Gold & Platinum 
589 Bryant St. 
San Francisco 7, Calif. 

WwW esting! ouse Electric C orp. 
511 St. 
pittsburgh 30, Pa. 

Wheelco Instruments Co. 
847 W. Harrison St. 
Chicago 7, Il. 

Wheelock, Lovejoy & Co. 
Cambridge 39, Mass. 

Wickwire Spencer Steel Div. 
Clinton, Mass. 

Wilson Mechanical Instr. Co. 
230 Park Ave 
New York 17, N. Y 

Wisconsin Steel Co. 
180 N. Michigan Ave. 
Chicago 1, Ill. 





Ohio Steel Foundry Co. 


i 250 Park Ave 
Springfield, O. N. Y. 


New York 17, 


Thermo Electric Co., Inc. 


Youngstown Sheet & Tube 
Fair Lawn, N. J 


Youngstown 1, O 





MERRILL 
LIFTING 
CLAMPS 


in Four Sizes 
% ton, 1 ton, 3 tons, 6 tons 


MERRILL 
BROTHERS 


56-31 Amold Ave., Maspeth, N. Y. 
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KING PORTABLE 
BRINELL 


HARDNESS TESTER 


How many times have you 
carried heavy work to the 
Brinell Tester? Too often, 
you'll say. 

Here is a 26-lb. portable 
tester you can easily take to 
the work and save time and 
trouble by doing your Brinell 
work on the job. The King 
Portable Brinell puts an ac- 
tual load of 3000kg on a 
10mm ball. It can be used 
in any position. 

Throat—4”" deep. Gap—10" high. 


The test head is removable Weight —26 Ibs. 


for testing larger pieces be- 
yond the capacity of the standard base. 


Let us show you how we can lighten 
your Brinell testing. 


ANDREW 
KING 


NARBERTH, PENNA. 














An Arwood 


137% 


Casting 
Saves 


When your product needs peak casting perform- 
ance, take advantage of Arwood’s Quality Control. 


The cam illustrated is a typical example of the 
advantages of precision casting. To manufacture 
it is a difficult problem in any process, since the 
track must be smooth, level and parallel with the 
top surface. Yet Arwood is casting this part in wear 
resistant beryllium copper at a cost one third less 
than a machined cam. 


Steel die molds assure accurate dimensions and 
sharp contours. 


Metal soundness is assured by X-ray and Magna- 
flux controls, physical and chemical certifications. 

Arwood Precision Investment Casting is now a 
tested and important method for producing small 
intricate parts. It has been the answer to many 
design and production problems and can be the 
answer to yours, 


For additional information about Precision Cast- 
ings write for our new booklet, “A Critical Survey 
of Investment Castings”. 


PRECISION CASTING CORP. 
G8 WASHINGTON STREET * BROOKLYN 1, X.Y. 








How one Pittsburgh Brush* 


POLISHES 
10,000 HEATING 


*K An actual case bistory ‘ 
from The Edwin L. Wiegand Company, 
producers of CHROMALOX Heating Units. 


EN this company needed a way to take the 

ragged edges off heating units economically 

and fast, they turned to sturdy, tough Pittsburgh 

Brushes for the answer. The 6” Pittsburgh steel wire 

brushes like that shown above polish 10,000 heat- 
ing units during their life. 


LET PITTSBURGH ENGINEERS 
SOLVE YOUR BRUSH PROBLEMS 


Pittsburgh’s complete line of brushes 

of every type, for every purpose, will 

provide a practical, economical solu- 

tion of any brush problem you might 

have. Drop us a line on your company 

letterhead for a copy of our new booklet that 
shows, through actual case histories, how Pittsburgh 
can help cut your brushing operation costs. Address: 
PittsspurRGH Piate Grass Company, Brush Div., 
Dept. W7, 3221 Frederick Ave., Baltimore 29, Md. 


PITTSBURGH 
Fare Viner 


GLASS * PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 


Srusnes * PAINT 
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@ For the utmost in dependable, efficient, low cost 
service, specify an EF furnace. Built in roller hearth, 
roller rail, chain belt, car type, wire belt and many 
other designs. Complete with special atmosphere 
generators and material handling facilities. Gas 
fired, oil fired, or electrically heated for any heating 
or heat-treating operation—any process—any prod- 
uct—and any capacity requirement. Let the EF 
engineers, with their long and successful experience 
in engineering and building furnaces, work with 
you On your next heat treating job. 


THE ELECTRIC FURNACE CO. 
Wilson Street, Salem, Ohio 


Gas Fired—Oil Fired and Electric Furnaces 


Continuous annealing of steel strip shortens the heating 
cycle and improves the drawing qualities. Single or multiple 
strands to 54° or wider. 28,000 Ibs. per hour or more. 


Furnace brazing of ferrous and non-ferrous assemblies cuts 
material, labor and finishing costs; usually eliminates costly 
dies and insures a stronger, longer lasting, less costly assembly. 
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and weidments are heat-treated economically 
in EF furnaces. Gantry cranes simplify loading, unloading and 
quenching. Engineered to your particular requirement. 


Small parts, headed, drawn, forged or stamped, are heat- 
treated without scale or decarburization—uniformly and eco- 
naomically—in EF chain belt furnaces. Any capacit 


Ferrous and non-ferrous wire on reels, spools, coils and 
strands is bright annealed uniformly and continuously in EF 
special atmosphere furnaces. Any desired capacity. 


Bars and billets are scale-free heated for rolling, drawing or 
other processing ia EF pusher, rotary and other types of special 
atmosphere furnaces. Any capacity, atmosphere or temperature 








THE GENERAL ALLOYS COMPANY 


extends to their business associates 


and many friends and patrons 


BEST WISHES FOR 
A HAPPY AND PROSPEROUS 
NEW YEAR 


H. H. HARRIS, President 
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HEAT TREATING > STRESS RELIEVING 


ALUMINUM ASSEMBLIES Bi STEEL WELDMENTS — HIGH PRESSURE PIPING 


Recirculating Type Car Bottom 


FURNACE 


built and installed at 
Bath Iron Works, Bath, Maine by 


Designed for close temperature 
cycle control and uniform heat 
throughout the work chamber, this 
Despatch built large batch type 
furnace provides the highest effi- 
ciency in solution heat treating and 
stress relieving of aluminum gun 
foundations, and stress relieving of 
steel weldments and high pressure 
piping. Temperature maximum of 
the unit is 1350°F. Two 3,000,000 
BTU per hour oil heaters furnish 
ample heat and special high volume 
fans transfer heat at great velocity 
throughout the work chamber to 
achieve the required uniformity. 
The furnace has automatic tempera- 
ture controls and approved safety 
equipment. 


ace CAPACITY AND 
L TYPE SPEED WORK 
The car which forms the furnace 
floor has special heat sealing edges 
and is equipped with an electric car 


pull allowing a maximum speed of ti a oe (] 
20 ft. per minute. The lift door is agai! oS ~ il 
s ASK DESPATCH \ \ 

















also electrically operated. ‘igs 


Capacity for stress relieving steel / am" If you have a metal normalizing problem 
weldments and high pressure pip- yamce ave.! Despatch engineers can help you. We 
ing is 12,000 Ibs.; for aluminum i res build all types and sizes of industrial fur- 


‘ naces. Despatch also designs, builds and 

gun foundations, 5,400 Ibs. plus - ag installs foundry ovens, finish bake ovens 

2,000 Ibs. of steel jigs and fixtures. or complete finishing systems to fit every 
production need. Call or write Despatch 
Today for further details. 


—_— 


DESPATCH 


OVEN COMPANY 


core oven with over- 
head monorail and 
carrier loading system. 
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Meet a 1/GHT-WEIGHT champion.. 


Inconel pusher trays 
still going strong on a job that 
licked heavier furnace trays! 





Fabricated Inconel pusher trays carrying au 
tomobile parts through continuous heat-treat- 
ing furnaces. The best life of previously-used 
trays averaged nine months. The fabricated 


P : I it have bee: ne yea 
@ Furnace production increased Sa ta ct a 


e Tray life increased Inconel pusher tray designed and 
tabricated by BROWN -HUTCH- 
INSON IRON WORKS, Detroit, 
Michigan. 


@ Maintenance costs reduced 


These substantial benefits are what a large automo- 
bile manufacturer gained by switching to fabricated 
Inconel* pusher furnace trays. 


Previously-used trays weighed from 114 to 198 
pounds each. The fabricated Inconel trays weigh only 
86 pounds...a weight saving 28 to 112 Ibs. per tray. 
Based on average net load of 400 pounds this repre- 
sents a gross weight saving of 5 to 19% over previous 
equipment. 


Even more important—these lighter-weight fabri- 
cated Inconel trays last longer, with correspondingly 
reduced replacement and maintenance costs. 


This fine performance record is even more remark- 
able when the severity of service conditions are consid- 
ered. During the heat-treating of automobile parts, the 
trays are subjected to temperatures as high as 1650 
F., followed by oil quenching. 


The furnaces, which are gas-fired and non-atmos- 
phere in type, present high-temperature corrosion prob- 
lems. Add to these punishing conditions the consider- 
able mechanical forces acting on the trays... up to 540 
pounds load plus 2000 pounds thrust from the hydrau- 
lic pusher mechanism...and you have service condi- 
tions that demand Inconel plus good fixture design. 


Brown-Hutchinson Iron Works are designers and 
fabricators of these pusher trays. They, like other lead- 
ing fabricators, used Inconel because of Inconel’s out- 
standing performance record and desirable combina- 
tion of physical characteristics . . . thermal durability, 
corrosion-resistance, high hot and cold strength, work- 
ability, economy. 


Although Nickel and Nickel Alloys are currently in short supply, 


Inco adverti will + 





to bring you information on 
industrial processes and developments which we believe will be 


of interest *Reg. U. S. Pat. OF 


samt The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


INCONEL ..: long life at high temperatures 
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ON MACHINING 
Stainless Steel for 
Higher Production 
AT LOWER COST 


DATA! 
Page B-3 


AUSTENITIC STAINLESS 
STEELS (Cont.) 
Wide Variance In Machinability 
Types such as 303 are considered 
free-machining 18-8 grades, while 
various other 18-8 grades such as 
types 321 and 347 are extremely 
difficult to machine. These latter 
® types are especially serviceable at 
elevated temperatures and will be 
found to be used frequently for 
aircraft parts, particularly jet en- 
gine parts where extremely high 
heat may be encountered, and high 
e@ strength is essential. 


Cutting Fiwids for Austenitic 
Stainless Steels 
For the machining of all grades 
of stainless steel the presence of 
active or effective sulphur in the 
@ cutting fluid in varying amounts 
is vitally important as this quality 
tends to reduce the work-harden- 





ing characteristics and tendency of 

@ these materials to pick-up and 

weld to tool surfaces. 
It should be pointed out that the 
severity of the machine operation 
has a direct bearing on cutting 
fluid application. Operations such 
as tapping, threading and broach- 
ing where slower speeds and heav- 
ier cuts are usually in evidence, 
require a cutting fluid high in ac- 
tive sulphur and factors of lu- 
bricity. 

@ Generally speaking, however, the 
free-machining grades of austeni- 
tic stainless steel demand a bal- 
anced amount of active sulphur 
while types such as 347 require 
the maximum possible amount to 
prevent chip weld and provide 
smooth finishes. 


PROOF! 


STUART'S 

FOR STAINLESS 

A Wisconsin manufacturer recent- 
ly tried twelve different heavy 
duty cutting fluids for the tapping 
of type 310 stainless steel. One of 
the oils that failed sold for 45c 
per pound. Production with the 
best of these products amounted 
to 50 holes per tap. With Stuart's 
THREDKUT 99, production was 
increased to 550 holes per tap. 


D4 Stuart Pil ¢°. 


2743 S. Troy Street, Chicago 23, Illinois 
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Tempilstiks 


A simple method of 
controlling temper- 
atures in: 


© WELDING 

© FLAME-CUTTING 

© TEMPERING 

* FORGING 

© CASTING 

* MOLDING 

* DRAWING 

© STRAIGHTENING 

© HEAT-TREATING 
IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 


the specified temperature has _— gives up 
been reached. te 2000 
reodings 


Also 
available 


in pellet 
and 


liquid 
form 





Available in these temperatures (°F) 





113 263 400 950 
125 275 450 1000 
a4 288 500 1050 
sas 300 550 1100 
175 313 600 1150 
188 325 650 1200 
200 338 700 1250 
213 350 750 1300 
225 363 800 1350 
238 375 850 1400 

1450 


250 388 900 
—Tempil® “Basic Guide 


eR Ft 3 to Ferrous Metallurgy" 


- 16%,” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 
GORDON. 
>< SERVICE.3 4 


1500 
1550 
1600 
1650 
1700 
1750 
1800 
1850 
1900 
1950 
2000 























Specialists for 36 Years in the Heat Treating 


and Temperature Control Field 


Dept. 15 © 3000 South Wallace St, C 
Dept 15 « 2635 Hamilton Ave. Csvoland’ 14, Die 





ENGELHARD 


meets every 


THERMOCOUPLE 
NEED! 


Noble Metal 
Thermoelements 


and Thimbles 


platinum vs. platinum-rhodium— 
repaired at substantial savings, 
with credit for reclaimed metal. 


Base Metal 
Thermoelements 


chromel vs. alumel iron vs. 
constantan copper vs. 
constantan 


Standard 


Insulators 


All types and sizes 
Primary and 
Secondary 
Protection 


Tubes 


Terminal Heads 
and Lead Wire, etc. 


At Engelhard, you will find a com- 
plete line of thermocouples and ac- 
cessories to meet all requirements. 
The individual parts of Engelhard 
thermocouples are selected and as- 
sembled for your specific conditions 
of atmosphere and temperature. You 
can rely on Engelhard’s more than 40 
years of research and instrument- 
building experience to solve your 
temperature measurement problems. 
Write for complete information today. 


CHARLES ENGELHARD, INC. 





850 PASSAIC AVE., EAST NEWARK, N. J. 





YOU SAY THE FURNACES] [ YES,WHATEVER PROCEDURE 
IN THIS LABORATORY} | WE ESTABLISH HERE CAN 
ARE STANDARD BE DUPLICATED IN YOUR 
PRODUCTION PLANT ONA 
EQUIPMENT ? | | PRODUCTION BASIS - 





based on 45 years’ experience, including 
pioneering of the first successful furnace 
atmosphere control. 


\T MY WORK IS EVERY BiT THAT'S OKAY. “In- PLANT 
AS GOOD AS THAT DONE SERVICE” IS PART OF OUR 
IN YOUR LABORATORY, 


THANKS TO YOUR TO SEE THAT YOU GET 
COACHING — ‘] THE RESULTS @ 
YOU EXPECT- 


Our know-how is imparted to your heat- 
treating staff, so they can surely and posi- 
tively produce the quality and quantity of 
work you expect. 


You're SURE of satisfactory operation. 








CARBO NITRIDING HARDENING 








SAVE time 


(and money) 


ELIMINATE LOST TIME DUE TO “WAITING’— 
HEAT TREAT SMALL PARTS IN YOUR OWN PLANT 
with A COOLEY furnace! 


If you're a small or medium-sized manufacturer now purchasing 
heat treating of small parts from outside sources .. . if you're a big 
manufacturer now using your large furnaces to also heat treat 
small parts—You'll find it worthwhile to investigate “time-saving” 
with COOLEY Electric Heat Treating Furnaces. 


7 e 
» 
e Write today for Bulletin No. 78 . 
$ COOLEY ELECTRIC MFG. CORP. § 
sd 38 South Shelby . 

. 

+ 


Indionapolis, Indiana 


OOLEY 


ELECTRIC HEAT TREATING FURNACES 
MANUFACTURED BY 
COOLEY ELECTRIC MANUFACTURING CORP, 
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Move costs the right way 

with S pincer a ft. 
— al: bu 
Fabricating 


Send For This 
Check List 
of Ideas 

and Methods 


There’s nothing static about Spincraft spinning and 
fabricating. It gives you a most flexible approach to design 
and production — whether quantities are large or small. 
Best of all, Spincraft methods eliminate high tooling costs; 
gain weeks of time; save many, many dollars. 

The scope of these abilities and facilities in all metals 
is highlighted in a new reference book that points the way 
to far greater economy in the production of many parts or 
products. Here is a source of practical how-to-do-it ideas 
plus solid engineering facts that is yours for the asking. 
Send for your copy of the Spincraft data book, now. 


| 4137 BS Nae eet de 


Heretofore known as Milwaukee Metal Spinning Co 





Cathodically etched in helium 
at 60 microns Hg and 
4000 volts, this Type 

303 stainless steel (X250, 
left) shows a well-defined 
gtain structure quite 
different from— 

a conventional acid etch of 
the same specimen (X250, 
right). The structure 
uncovered by cathodic 
etching and the ease of 
preparing specimens 

by this method are big 
metallurgical news. 


0. HOW UreapOH 


. oe ETCHING, it's called. It's a new 
/ way of preparing specimens for metallog- 
raphy, using ionic bombardment in vacuum, 
instead of chemical etchants. It points up some 
metallurgical facts that have been difficult to get 
at till now. 

For example, take the case of a sticking contact 
point for the generator cutout in one of America’s 
leading cars. Photomicrographs of a cathodically 
etched sample showed cold flow lines 

But why cold flow lines in a hot-forged part? 
That question cracked the case. Such lines are 
rarely shown by chemical etching, but cathodic 
etching picked them right up 

It turned out that the subcontractor wasn’t 
hot-forging them at all, but cold-working them, 
As soon as that misunderstanding was cleared up, 
the contacts stopped sticking 

For effective industrial sleuthing and profitable 
scientific puzzle-solving, you need such new view- 
points. The surface structure thus uncovered may 
well shed meaningful new light not only in metal- 
lography but also in electron micrography and 
electron diffraction studies 

If you're a metallurgist and like to keep up 
to date, you'll do well to write for further infor- 
mation from Distillation Products Industries, 
Vacuum Equipment Department, 753 Ridge Road 
West, Rochester 3, N. Y. (Division of Eastman 
Kodak Company 





high vacuum research 


and engineering 











. vitamins A and E. distilled monoglycerides ... more than 3400 Eastman Organic Chemicals for science and industry 
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HONEYWELL SUPPLIES MAN 


¢ 
+ 


7. 
a 


. 
. 
. 


“Here’s How To Get 
FASTER 
TEMPERATURE 
MEASUREMENT” 


BUTT WELD 
NEW BROWN 


Fast-Speed 

Thermocouple | 
IS FASTER 
BECAUSE: 


f 


owe + + + ee 4 


(1) Butt-welding replaces mass of metal at hot 
junction; (2) Shape of wire adjacent to junction 
holds back insulator, prevents it from dissipating 
heat and affecting response of the thermocouple. 
Depending upon the application, this Fast-Speed 
Thermocouple is 13 to 9 times faster than con- 
ventional type thermocouples. 


In the picture you see Denny Somers, Honeywell 
Supplies Man of our Philadelphia office, telling a cus- 
tomer all about the new Brown Fast-Speed Thermo- 
couple... after describing all of the benefits of the HSM 
Plan for buying pyrometer supplies. 

You'll be pleasantly surprised when you learn how the 
plan can add convenience and economy to your pyrom- 
eter supplies purchasing, too! 

There’s a Honeywell Supplies Man near you... at your 
local Honeywell office . . . no further away than your 
phone. Call him in today, and you'll take an easy step 
in the right direction! 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, 4503 Wayne Ave., Philadelphia 44, Pa. 
Stocks for immediate shipment in Philadelphia, Cleve- 
land, Chicago, Atlanta, Houston, Los Angeles, and 
San Francisco. 


BROWN INSTRUMENTS 
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The ERNST Portable 
HARDNESS TESTER 


Quick ... Accurate, Direct Readings 


. Size and Portability. Over 
all size, Height 3”, Diam 
eter 246", Packed in case 
6" x 3%" x 3” Weight 
net 30 oz 

. Accuracy. Each Instrument 
individually calibrated 

. Operation. By Hand Pres 
sure 

. Indentation. Maeximum 
depth 0.003”, Maximum 
diameter 0.006” 

5. Scale. Direct readings of hardness on visible scale to 
either Rockwell or Brinell low, medium or high ranges 

6. Penetration. “Static” and not determined by ‘Shock 
application 


The instrument is designed to meet long demand for reasonably 
priced, portable, accurate product giving direct readings without 
reference to conversion scales or calculations. 


Write for Prices and Bulletin ET 12 


VEWAGE INTERNATIONAL, Ine. 


521 FIFTH AVE. NEW YORK 17, N. Y. 
Distributors’ Inquiries Invited 


Offices in London, England, and Toronto, Canada 














“MULTI-INSULATION” 


is the secret of... 


HUPPERT 
Floor Model 


FURNACE 


The sturdy, production-type 
Huppert Furnace not only attains 
highest-level efficiency, but cuts 
operating costs to a minimum 
through unique Huppert method 
ad aii - 





all sides of the work chamber. 
This furnace provides a versatile 
heat range — continuous up to 
1850 °F ., intermittent to 1950 °F. 
Also built for 2300 °F. for spe- 
cial applications. 


Automatic Temperature Control 
featured. Also tight-seating, 
wedge-type door and conven- 
ient shelf. 

220 V. AC, single or 3-phase 
operation (110 V. or 440 V. 
models to order). 








This model built in 
20 different sizes. 


Model No. 16 illustrated, 12 « 8” «x 
18” — $925.00 complete. 


K. H. HUPPERT COMPANY 
6844 COTTAGE GROVE AVENUE CHICAGO 37, ILLINOIS 


< Manufacturers of Electric Furnaces & Ovens > 











————— 


PICKET 


for performance 


in a great new 
automotive drive! 





-HOTFORM 


| 
| 


These beautiful impeller die casting dies for 
an outstanding automatic transmission are 
made of HOTFORM~— because HOTFORM 


assures maximum die life and can be relied 


upon not to crack or show movement in heat 
treating, even in large and complex shapes 
In this exacting application, die movement 
is stated to have been held within .002” 


@ Your next tough application merits 


HOTFORM. Let us discuss it with you! 


~ 


‘ny G 
Feary ™* 
Vanadium-Alloys 


STEEL COMPANY 


LATROBE, PENNA 


Colonial Steel Division Anchor Drawn Steel Co. 





¢ | bi The Right Belt AT 
0 um la for the oh oH 
FOR PRODUCTION a eit aealaaa ial inact 


greater efficiency. Ashworth engineers have the 


F ability to recommend the right type of belt for serv- 
HOT work — ice of a cyclic nature, from room temperature to 
" 2050° Fahrenheit. 
FORMITE eat Resistance 


: TE NO. 2, with 

FORM! Red Hardne = Metal Belts 
Toughne for the handling 

FIREDIE— 


Resists Fire ¢ aaating of all materials 


LLOY™ un sud- 


den T m perature Changes- 
ie 


want ror.) ASHWORTH BROS., INC. 


CATALOG 47P METAL PRODUCTS DIV. e WORCESTER, MASS. 


» Buffalo « Chattanooga * Chicago * Cleveland * Detroit 
i . ae Sales Engineers located in ,¢ Angeles New York * Philedsighio* Pitsbergh * Searle 
Canodian Rep., PECKOVER'S LTD . Toronto . Montreal . Halifax . Winnipeg . Vancouver 


a Ne) tidal PARTS 


resist HEAT, CORROSION, GASES, ACIDS 











In a wide range of chemical and industrial applications, PYRASTEEL 
parts furnish an extra margin of protection that insures long service life 
and maintenance economy. 


PYRASTEEL is a specially developed, electric-furnace, chrome-nickel 
alloy that provides sustained resistance to temperatures up to 2000° F. 
It is also highly resistant to corrosive gases and most concentrated or 
dilute commercial acids. 


PYRASTEEL is useful in thousands of tough jobs, such as chemical 


manufacturing, food processing equipment, furnace parts, conveyor 
screws, refinery valves and fittings, for increased service life. 


Write for 
PYRASTEEL Bulletin 


CHICAGO STEEL FOUNDRY CO. 


Kedzie Ave. & 37th St. + Chicago 32, Illinois 
Makers of Alloy Steel for Over 40 Years 
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i; 7, nnouncin TH F N E WwW 
g "SPEED PRESS 


This Streamlined 
AB SPEED PRESS 


offers the metallurgist a new tool with the 
unparalleled qualities of precision workman- 
ship, speed and convenience in the prep- 











aration of metallurgical specimens into 
plastic mounts. 

The new AB SPEED PRESS produces per- 
fect Bakelite mounts in 2'2 to 3’ minutes 
and may be used with 1”, 114” or 142” molds. 

Our introduction of preheated Premolds 
has revolutionized the preparation of metal- 
lurgical specimens. 


ie 


The Premolds are dust-free, increase the 
convenience in handling, and are available 
at little extra cost. The Preheat Compart- 


— 
— 

— 

_ 


ment reduces the curing time of thermoset 
molds to one-third of the time. The opera- 
tion is controlled by Pyrometer, Timer and 
Thermostats. 

These features in the new AB SPEED PRESS 
are destined to set a new mark in the 


» 


development of metallurgical specimen prep- 
aration. It provides all metallurgists with 
the most advanced press equipment for 
speed, convenience, and economy never 
known before 


No. 1330 AB SPEED PRESS, complete with 1’ No. 1330-2 AB SPEED PRESS complete, same 
mold assembly, thermostat controlled heater for as No. 1330, except for 1'4" mountings. With 
110 volts A.C., 600-watt, cooler blocks; 10,000-Ib directions $400.00 
capacity hydraulic jack; pressure gauge, pyrom- 
eter, timer clock, and pilot lights; premold No. 1330-3 AB SPEED PRESS complete, some 
assembly with heating compartment and ejector as No. 1330, except for 1'2" mountings. With 
levers. With directions , y directions : $430.00 
THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT INCLUDES CuT-OFF 
MACHINES e SPECIMEN MOUNT PRESSES POWER GRINDERS 7 EMERY 


PAPER GRINDERS @ HAND GRINDERS @ BELT SURFACERS @ MECHANICAL AND 
ELECTRO POLISHERS e POLISHING CLOTHS e POLISHING ABRASIVES 


_ Bushler Xd. 


A PARTNERSHIP 


METALLURGICAL APPARATUS 
165 West Wacker Drive, Chicage 1, Iilinols 
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SQUARE FOOT SINTERED AND 


or LOADS UP TO 50 LBS. PER 
}— BRAZED AT 2100°F IN 


Harper S/ecctric Pusher Type Furnaces 


Harper Electric Pusher 
Type Furnace Model 
HOU - 184110- HH - 21 
{7 feet long, for sinter- 
ing and brazing opera- 
tions up to 2100° F, 


HARPER Siectric 


PUSHER TYPE FURNACES WILL: 
HANDLE DENSER LOADS LOWER YOUR OPERATING COSTS 


Sintering and brazing of dense loads is now being You will realize lower operating costs with a Harper 
done in Harper Pusher Type Furnaces, like the fur- Electric Pusher Type Furnace. These furnaces are de 
ni tur abov wads up to 50° per square 
an ee ed above Loa _ Aes , , signed for automatic operation, thus requiring less at 
foot can be loaded on trays and pushed through the 


tendants. They reduce the cost of the more expensive 
furnace chamber on rigidly-constructed ceramic of 
method of conveying materials thro P - 
metallic hearths which are capable of withstanding F wongn he Cannan 


extreme pressures without distortion. 


GIVE HIGHER PRODUCTION 


Let us show you how a Harper Electric Pusher Typ 
These furnaces give higher production of properly 


Furnace can give you greater production and save you 
heat-treated parts, resulting in low man hours per 


es money in your sintering and F ‘rations 

pound of charge They have a longer chamber en 6 , brazing operation 
Write . #7 . 

abling more charge to be pusher faster through the rite to Dept. 7 today and we will gladly send you 

furnace. Globar Heating Elements permit more power full details, or, if you have a specific application, a 


to be applied for faster firing. Harper Engineer will call 


HARPER ELECTRIC FURNACE CORPORATION 


39 RIVER ST. BUFFALO 2, NEW YORK 


Representatives in Principal Cities 
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GUN AND PISTOL PARTS COURTESY HIGH STANDARD MANUFACTURING CORP 


MIMONS OF GUNS... ccmuiice we 


cartridge clips, shoe eyelets, buckles, buttons, harness hardware, radar 
parts, used in World War II, received these government-approved, 
protective black finishes. Enthone Ebonol blackening processes 
meet today’s Army, Navy and Air Force specifications for black 
oxide coatings on steel, copper, brass and zinc . . . for wear, re- 
flectivity, saltspray, and weathering. NEW EBONOL Booklet 
including detailed operating instructions, sent free on re- 
quest. U.S. Patents — 2,364,993, 2,460,896, 2,460,898, 
2,481,854. Canada, 463,852. 


Enthone inc 


442 ELM STREET NEW HAVEN CONN 
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It Will Pay to Make Your Own Tests with 


NATIONAL FORGE 
UNIVERSAL TESTING UNITS 


HOW TO BUY 

















AMMONIA FOR 




















METAL TREATING 


——— 














When you purchase ammonia for metal-treat- 
ing. look for more than just a source of pure, 


anhydrous ammonia. 


Quality ammonia is, of course, extremely 


important in metal-treating processes. But even memes £U~A er “9 
widti 6 weignt é 

more important 1s its efficient and economi- 

The National Forge Universal streamlined unit to production, 

cal application to your particular process. Testing Machine, Model TMU, research or school instruction 

‘ is compact, accurate, depend- tests of a a variety of ma- 

oP . . able, easy to operate and moder- terials an specimen sizes 

For many years, Armour’s Technical Service ately-priced. A.S.T.M. accuracy requirements 
Be Wide working clearances, long are guaranteed. 

Department has specialized in the metal-treat- stroke, quick-action simplified Three load ranges: Model 

P _ variable-speed control, improved TMU-A_ -0-30,000, 060-6000, 0-600 

ing uses of ammonia. Their broad experience grips and a wide spread of load Ibs Model TMU-B - 0-15,000, 
cal scale ranges adapt this modern, 06-3000, 0-300 Ibs 





enables them to assist you in determining the 


\ »tails, write P » SOI. 
ont application of ammonia to your = For details, write for Brochure 501 


treating problems . .. whether you are nitriding, TESTING MACHINE DIVISION 
carbonitriding or using dissociated ammonia. In NATIONAL FORGE & ORDNANCE CO 


addition to practical experience gained from Dept. MP IRVINE, WARREN COUNTY, PENNA. 





helping many manufacturers, Armour has 





sponsored research for several years in one of 
the country’s leading technical institutions to 
investigate the carbonitriding process. OIUMBIA 

Make Armour your headquarters for informa- 


tion on the metal-treating applications of am- 





monia. Free literature containing useful and 


valuable information is yours for the asking. MOTOR GENERATORS 


Write today for your copy of one or all of the for 


booklets listed in the coupon below. Electroplating 


Anodizing 


ARMOUR Cmmonia Diisiin | ; . ee ‘i Electrocleaning 


Electropolishing 
Armour and Company + 1355 W. 31st Street + Chicago 9, Ill 


RHEOSTATS 


@ REVERSING 
SWITCHES 


@ TONG TEST 
AMMETERS 


SO LANE APN A CONN 


Mail this coupon today! 
Please send booklets I have checked 

0 Ammonia Installations for Metal-Treating 
OD Effective Use of Dissociated Ammonia 
OO The Carbonitriding of Steel 

O The Nitriding Process 


Vame Title 





Write for Descriptive Bulletins 


COLUMBIA ELECTRIC MFG. CO. 


4531 Hamilton Ave. ° Cleveland 14, Ohio 


Company 
Street 


City Zone State 








Metal Progress; Page 166 





Advertisement 





Tests show New Queneh Oil 
has Intensified Triple Action 





e A new accelerated quenching oil has been developed 

that gives (1) rapid heat removal with faster cooling 
rate in the hardening range, this results in higher and deeper 
hardness; (2) slow cooling below the hardening range, thus 
minimizing distortion; (3) greater stability due to special 
anti-oxidants, for longer life and bright quenching properties 


To better illustrate the manner in which this triple action 
quenching oil accomplishes this higher quenching efficiency, it 
will be well to show the three stages of cooling as observed 
when steel is quenched in oil from a red heat. These stages are: 


. Formation of a vapor film at the steel surface; cooling is 
accomplished by conduction and radiation through this 
vapor film and is relatively slow. 


Direct contact of the oil with the metal surfaces, causing 
a boiling action which continually dissipates the vapor film 
formed and results in rapid cooling. 


‘. After the metal has been cooled to the boiling point of oil, 
vapor is no longer formed; cooling is by conduction and 
convection, and the metal slowly cools to the temperature 


of the oil 


It is apparent that any improvement in the cooling power of 
oil in stages A and B would be most desirable. This can be 
compared to the brine quench which is used instead of water 
Brine has a wetting action that completes the quench faster 
than fresh water, which “takes hold” only in spots, causing 
non-uniformity. Salt brine solutions provide deeper and more 
uniform hardnesses. This results in deeper and more even 
hardnesses. It seems logical to attempt to do this same thing 
with oil. The mineral intensifiers added to this Triple A 
Quenching Oil act in this manner. 


Practical Application of Quench Curves 
to Hardening Steel 

The improvement of oils so as to effect this desired change 
in the cooling characteristics has been attempted in the past 
by blending mineral oil with animal oils, but the product was 
prone to become rancid, or to decompose on contact with hot 
steel. These blends were also unsatisfactory as quenching 

mediums for steel treated in certain types of salt baths 


Developed in the Research Laboratory of the Park 
READINGS 


STEEL: SAE. 1045 1” @ x 2” 


Chemical Co., the Park Triple A Quench Oil, a blend of 
specially refined mineral oils, cools steel faster in the upper 
temperature range by shortening the duration of vapor stage 
(A) and intensifying the action of boiling stage (B). Heat 
removal in stage (C) is slow and uniform. Thus, the best sur- 
face hardness and depth of hardness penetration are achieved 
with no danger of cracking or distortion 


Extremely stable, this new accelerated quenching oil may 
be used as a quench from any heat treating medium without 
fear of rancidity, oil breakdown, or change in quenching effi 
ciency. Further, Park Triple A Oil is especially suitable for 
obtaining the maximum uniform oil-quenched hardenability 
from low and medium alloy steels. 


Results of the improvement are shown in chart below 
showing actual hardnesses in quenched pieces. There is a 16% 
surface hardness increase with Park Triple A Oil over a good 
grade of straight mineral oil. The effect would be greater when 
comparing it with some of the poorer grades of oil used for 
quenching. Center hardnesses of the one-inch diameter piece 


are up 14%. Lighter sections would show even more increases 


Bright Quenching and Stability 
A very crucial and costly problem in the carbo-nitriding 
process has been the cleanliness of work after oil quenching 
Oils which deteriorate rapidly or were originally unsuitable 
leave a sooty carbonaceous film on the surface of the work 
This presents a difficult cleaning problem when followed by 
a plating or welding operation 


This difficulty, when not the fault of the furnace atmos 
phere, can be corrected by the use of Park Triple A Quench 


Oil. 


Through the use of anti-oxidant additives and mineral 
intensifier it has been possible to prolong the bright quench 
ing properties of good clean oil. Underwood Oxidation experi 
ments have proven Park Triple A Quench Oil to have 
exceptional stability and long life. 


A Bulletin, #F8, was prepared on Park's Triple A 
Quench Oil. It gives you a complete description of this oil 
with cooling curves, production data and photographs. Write 
Park Chemical Co., 8074 Military Ave., Detroit 4, Mich 


PARK 100 
QUENCH Olt 


PARK “S” 
QUENCH Ol 


PARK TRIPLE “A” 
QUENCH Olt 





TREATMENT: 1550° F. IN NEUTRAL SALT \ 


QUENCH IN Oll AT 75° F \ 

HARDNESS: ROCKWELL “C’ READINGS \ rs \ / \ / 

-—r—e| ACROSS INNER SURFACES x X 
OF SECTIONED SAMPLES \ 


20 20 20 20 








ROCKWELL “C” 
































Transverse hardness Re taken on 1” round SAE 1045 steel two inches long. Quench from Park's Nu-Sal neutral salt at 1550°F 
into three types of quench oil, Park's No. 100 Oil (straight paraffin), Park's “S” Oil (compound with animal oil), Park's Triple A 
Oil. Oil temperatures 75° F. 
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LENAPE srainiess 


PRESSURE VESSEL ACCESSORIES 








Designers and fabricators of 
tanks, pressure vessels and sim- 
ilar equipment are making 
increasing use of Lenape ac- 
cessories and fittings produced 
in Types 304, 316, 347, etc., 
as well as the chrome-irons. 
FOFE SE" AMWAN HANDHOLE AND MANHOLE 
FITTINGS AND COVERS 
WELDING NECKS AND 
NOZZLES 


MANWAY NECKS AND 
: NOZZLES 


CARL-MAYER HIGH TEMPERATURE FUR- pasreetgenlaneny 
NACE, recirculating air heater type, for tem- STUDDING OUTLETS 
peratures up to 1200°F., as installed for PRESS-FORMED SPECIALTIES 
Timken Roller Bearing Company. @ We also TYPE "'R” NOZZLE WITH COVER 

build Conveyor and Batch Type Furnaces up Your prints and specifications 
to 2000°F., for heat treating, normalizing, draw- will be given our prompt 
ing, etc., using gas, oil and other fuels. @ Our attention. Catalog 9-49 will 
many outstanding achievements make it well be sent upon request. 
worth your while to consult Carl-Mayer Engi- 
neers on your next installation. 





~~ LENAPE HYDRAULIC PRESSING & FORGING CO 
DEPT. 103 WEST CHESTER, PA. 





3030 Euclid Avenue, CLEVELAND, OHIO 
GRR OSS OO Oe 
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builds Gas-fired EF radiant tube continuous 


pusher-type furnace used for gas carburizing 


Ga s oil o ad and other heat treating processes requiring 
7 


several widely different cycles. 





without prejudice 








your requirements 











Oil-fired EF rotary furnace equipped with 
automatically controlled hydraulically op- 
erated charging and discharge mechanism 
: —heats 35,000 Ibs. of large billets per hour. 
Because we build all types of batch and 

continuous furnaces—in sizes to meet any 
production requirement—gas-fired, oil- 
fired, and electrically heated—we can 
recommend without prejudice the type— 
the size—and the method of heating —that 


suits all phases of your particular prob- 





lem best. 





On your next annealing, brazing, hard- 
ening, solution treating, carbon restora- 
tion, carburizing or other heating or heat 
treating problem—investigate EF develop- Electrically heated Er wire mesh belt 


, : —" conveyor furnace . . . for brazing, annealin 
ments—available only in EF furnaces. 4 & & 
‘ sintering, and other heat treating of alu- 


We solicit your inquiries. minum, brass, copper and steel products. 








Gas-Fired, Oil-Fired and Electric Furnaces a 
for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 
a WILSON ST. ot PENNA. R. R. ha er el ce Chheo . 














SCRAP IS VITAL 


Hot Rolled * Forged * Annealed * Heat Treated 
Normalized * Straightened * Cold Drawn 


Machine Turned * Centerless Ground 


COPPERWELD STEEL COMPANY 


WARREN, OHIO 


117 Liberty Street 1578 Union Commerce Bidg. 528 Fisher Building 
New York, New York Cleveland, Ohio Detroit, Michigan 


176 W. Adams Street 7251 General Motors Bidg 3104 Smith Tower 
Chicago, Illinois Detroit, Michigan Seattle, Washington 


P.O. Box 1633 403 W. Eighth Street Monadnock Building 
Tulsa, Okiachoma Los Angeles 14, Calif. San Francisco 5, Calif. 


4004 Navigation Blvd. 
Houston 3, Texas 


IT’S BETTER TO USE THE BEST! 





